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ABSTRACT 
Background 
Falls are responsible for considerable morbidity and mortality among 
elderly people. In Hong Kong, community-wide initiatives have been held in 
recent years usually as Tai-chi exercises for non-targeted groups of elderly 
people. To evaluate whether such falls prevention approach addresses the 
needs of elderly people who presented to Accident and Emergency 
Department (A&E) with a fall, this study aims at documenting the profile of 
the elderly fallers attending A&E and examining their acceptability towards 
various falls prevention interventions. This information can provide a basis 
for planning a cost-effective health care service for the elderly fallers in 
Hong Kong. 
Methods 
This is a prospective study which included detailed documentation of 
the profile of people aged 60 or above presenting with a fall to the A&E in 
Prince of Wales Hospital over a one year period. Some of the fallers were 
recruited to attend a falls assessment clinic for comprehensive assessment. 
Information regarding their circumstances, consequences and past history of 
falls, demographics, health, physical and functional levels was collected. 
Those fallers who were suitable for various interventions were identified 
after assessment. Their uptake rates for those interventions were recorded 
and their reasons for refusal to take up the interventions were noted briefly. 
Moreover, health outcome including mortality, reoccurrence of falls, 




The total occurrence of falls presenting to A&E for the one year was 
2942 which was contributed by 2608 fallers. Only 807 (31%) of them 
attended the clinic and completed the assessment. About 40% of them had 
recurrent falls (i.e. > 2 falls) for the past 12 months. Elderly fallers with 
various morbidities and co-morbidities were common. Fallers were also 
found to be more frail than the general older population in terms of health 
profile. Regarding the uptake of falls interventions, higher uptake rates were 
found for geriatric outpatient consultation, ophthalmology, medical social 
work and prescription of walking aids but lower uptake rates were observed 
for exercise class, home modification and geriatric day hospital. For the 
subsequent one-year health outcome, fallers demonstrated higher rates of 
mortality, recurrent falls with presentation to A&E and hospitalization. 
Conclusions 
As evidenced by this study, it appeared that the needs of the elderly 
fallers attending A&E were not fully addressed by the current initiatives for 
falls prevention focusing on Tai-chi exercises. Elderly people presenting to 
A&E with falls have multiple health problems and varying degrees of frailty. 
A homogeneous management pathway may not be appropriate, but rather the 
approach should be in the context of management of the frailty syndrome, 
requiring an individualized approach taking into account the heterogeneity of 
their health profile. In order to plan a cost-effective health care service for 
these elderly fallers, it is necessary to take into account this heterogeneous 
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CHAPTER 1 INTRODUCTION 
Falls are a major public health concern and they are responsible for 
considerable morbidity and mortality among elderly people (Kannus, Sievanen, 
Palvanen, Jarvinen, & Parkkari, 2005; Rubenstein, 2006; Sattin, 1992). As in 
other developed countries, falls in Hong Kong contribute to significant health care 
costs, with Accident and Emergency Department (A&E) visits and hospitalization 
being the two commonly reported cost items (Chu, Chiu, & Chi, 2008; Fu, n.d.; 
Roudsari, Ebel, Corso, Molinari, & Koepsell, 2005; Scuffham, Chaplin, & Legood， 
2003). In the context of population ageing, there will be a substantial burden on 
the health care system if effective falls prevention for the elderly people is not 
implemented (Fu, n.d.). 
In Hong Kong, some community-wide initiatives have been set up in recent 
years in an attempt to tackle the problems of falls in old age. These falls 
prevention programmes usually involve Tai-chi exercises as the major component 
provided to the community-dwelling elderly people. Previous overseas studies 
(Close et al.，1999; Miguel, Julie, & Elizabeth，2006; Salter et al.，2006) have 
shown that a majority of older people who present to A&E with falls are a high 
risk group of individuals for further falls. They tend to have multiple diseases, 
functional dependence and multiple risk factors for falls (Miguel et al., 2006; 
Salter et al., 2006) which might not be amenable by those interventions focusing 
on Tai-chi exercises. 
A&E has been a major source of primary care in Hong Kong and a group of 
high risk elderly fallers could be readily identified from this primary care interface. 
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Elderly fallers attending A&E may be different from those fallers who do not 
attend A&E. Elderly falls presenting to A&E may represent more serious and 
injurious falls which has a direct and greater impact on the health care system and 
costs. Thus, those elderly fallers attending A&E are the target population of the 
present study. Besides provision of effective interventions to those targeted 
elderly fallers with high risk of falling, their acceptability and uptake of the 
proven interventions are essential to successful implementation. 
No previous study has been found regarding the characteristics of the elderly 
fallers attending A&E in Hong Kong and their acceptability to a variety of falls 
prevention interventions. To serve as a first step to provide a basis for planning a 
cost-effective health care services for the elderly fallers, this study aims at 
(i) documenting in detail the profile of elderly people presenting to A&E with 
falls; (ii) determining whether a proportion of these fallers have any modifiable 
risk factors or whether they are intrinsically so frail that interventions provided by 
community-wide initiatives are unlikely to help; (iii) examining the proportion of 
fallers who are suitable for various interventions and their acceptability to those 
interventions; and (iv) exploring the health outcome for the fallers in subsequent 
one-year. 
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CHAPTER 2 LITERATURE REVIEW 
2.1 Incidence and prevalence of falls in older people 
2.1.1 Incidence and prevalence in western countries 
Falls is a major health problem in the older people. It was widely reported 
by studies that about one-third of elderly aged >65 living in the community fall 
each year (Gillespie et al., 2003). The falling rate increases with advancing age 
and the proportion increases to 50% by the age of 80 years (Shekelle et al., 2003). 
The relative risk of falling for female is 1.5 times higher than that for male after 
controlling for some physical and social factors (Campbell, Spears, & Borrie， 
1990). For elderly residing in nursing home, their falling rate is even greater with 
30-50% of them fall each year (Tinetti, 1987). 
The falls incidence rate for elderly living in the community is 
approximately 0.7 falls per person per year. The incidence among elderly residing 
in nursing home is much greater with about 1.6 falls per person per year 
(Rubenstein & Josephson, 2002). As reported by Lord, Sherrington and Menz 
(2001), the prevalence of multiple or recurrent falls is 11-21% as illustrated by 
several prospective studies. 
2.1.2 Incidence and prevalence in Hong Kong 
The prevalence of falls in local elderly is 18 to 19% as shown by two 
elderly cohort studies (Ho, Woo, Chan，Yuen, & Sham, 1996; Chu，Chi, & Chiu, 
2005). The former is a retrospective cohort study of 1947 community-dwelling 
elderly aged 70 and above which indicates that the prevalence of falls over past 
4 
year is 18% and multiple fallers comprise 40% of all the fallers. The latter is a 
prospective cohort study of about 1500 elderly aged 65 and above which indicates 
that the prevalence of fails and recurrent falls are 19.3% and 4.75% respectively. 
The incidence of falls is 0.27 per person per year. 
2.2 Causes and risk factors for falls 
2.2.1 Causes for falls 
Many studies in the past few decades have been conducted to determine 
the major causes or reasons of falls among older people. Rubenstein and 
Josephson (2002) have compared and summarized the findings from 12 large 
studies despite the limitations by the differences in their study populations and 
designs. Their results are shown in Table 2.1 which lists the common causes of 
falls and their relative frequencies based on review of the 12 studies (Rubenstein 
& Josephson, 2002). 
Table 2.1 Causes of falls in older persons.* 
C a u s e ‘ Mean(o/o)a Range'' 
Accident and environment-related 31 1-53 
Gait and balance disorders or weakness 17 4-39 
Dizziness and vertigo 13 0-30 
Drop attack 9 0-52 
Confusion 5 0-14 
Postural hypotension 3 0-24 
Visual disorder 2 0-5 
Syncope 0.3 0-3 
Other specified causese 15 2-39 
Unknown 5 0-21 
® Mean percent calculated from the 3628 reported falls. 
''Ranges indicate the percentage reported in each of the 12 studies. 
CThis category includes: arthritis, acute illness, drugs, alcohol, pain, epilepsy, & falling from bed. 
*Adapted from Rubenstein and Josephson (2002). 
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2.2.2 Risk factors for falls 
Often a single specific cause for falling is difficult to be identified as falls 
in older people are usually multifactorial in nature. As addressing specific cause 
for falls is not an effective approach to falls prevention, researchers and clinicians 
usually find it more useful to identify specific risk factors that place individual at 
increased likelihood of falling (Rubenstein, 2006). 
Risk factors for falls can be intrinsic or extrinsic in nature. The intrinsic 
factors include age-related physiological changes, disease and medications while 
the extrinsic factors include environmental hazards and hazardous activities or 
behaviours. There has been a great deal of studies aiming at identify the risk 
factors for falling of the older people and over several hundreds of potential risk 
factors have been known (Close, Lord, Menz, & Sherrington, 2005). Some 
common risk factors for falls and the relative risk or odds ratio for the risk factors 
are shown in Table 2.2 which is adapted from Rubenstein and Josephson (2002). 
Table 2.2 Risk factors for falls identified in 16 studies that examined multiple risk 
factors: Summary of univariate analysis* 
Risk factor Significant/totaP Mean RR, OR^ Range 
Muscle weakness 10/11 4 4 1.5-10.3 
History of falls 12/13 3.0 1.7-7.0 
Gait deficit 10/12 2.9 1.3-5.6 
Balance deficit 8/11 2.9 1.6-5.4 
Use assistive device 8/8 2.6 1.2-4.6 
Visual deficit 6/12 2.5 1.6-3.5 
Arthritis 3/7 2.4 1.9-2.9 
Impaired ADL 8/9 2,3 1.5-3.1 
Depression 3/6 2.2 1.7-2.5 
Cognitive impairment 4/11 1.8 1.0-2.3 
Age > 80 years I J 1.1-2.5 
a Number of studies with significant odd ratio or relative risk ratio in univariate analysis/total 
number of studies that included each factor 
b RR = relative risk ratio; OR = odds ratio, RR calculated for prospective studies; OR calculated 
for retrospective studies. 
*Adapted from Rubenstein and Josephson (2002). 
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The local studies have also identified some common risk factors for falls 
for the local elderly population. The results from a local retrospective study (Ho et 
al., 1996) indicate that previous white-collar employment, poor self-perceived 
health, dizziness, presence of cerebrovascular disease, difficulties in activities of 
daily living, body mass index in the range of 20-24, slow gait velocity, non-
practice of morning walk and use of local skin preparations are independent 
predictors of falls. While another local prospective study (Chu et al., 2005) found 
that history of falls, old age, Parkinson's disease, decreased lower limb power and 
impairment in balance and gait function are independent predictors of falls or 
recurrent falls for local elderly population. 
A single fall in elderly may be the result of interactions of multiple risk 
factors (Lord et al., 2001). There is an additive effect for risk of falling among 
elderly people. The risk of falling increases with number of risk factors increases. 
The risk of falling may range from less than 8% with no risk factor identified to 
78% with four or more risk factors identified (Tinetti, Speechley, & Ginter，1988). 
Also, falling may be the result of the interaction between an individual's physical 
abilities and his or her exposure to environmental hazards (Lord, Sherrington, 
Menz, & Close，2007). 
2.3 Consequences of falls 
2.3.1 Individual perspective 
Falls might result in physical and psychological consequences to the older 
people. Older persons who fall might suffer injuries which include soft tissue 
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injuries and fracture of peripheral limbs or hip. The literature reported varied 
degrees of injury with different definitions for level of injury among various 
studies. Despite the variation in definition of injuries, it is reported by two recent 
studies (Nachreiner, Findorff, Wyman, & McCarthy, 2007; Stel, Smit, Pluijm, & 
Lips, 2004) that about 47% to 68% of the older people who fall would sustain 
minor to major injuries such as bruises, sprain, head traumas, joint dislocation and 
fractures. 
Besides the direct impact of falls leading to injuries, falls and falls related 
injuries are associated with decline in balance, gait, functioning in activities of 
daily living and instrumental activities of daily living, and social functioning in 
community-dwelling elderly (Chu，Chiu，& Chi, 2006; Stel et al.，2004; Tinetti & 
Williams, 1998). 
Fear of falling is common among older persons who have sustained 
previous falls. A recent systematic review (Scheffer, Schuurmans, Dijk, & Hooft, 
2008) indicates that the usual prevalence of fear of falling ranges from 21% to 
85% among the elderly fallers living in the community. Fear of falling could be 
associated with various adverse outcomes, such as decreased physical and social 
activities, decline in functional status, increased emotional distress and reduced 
quality of life which have a detrimental impact on the life of older persons and in 
turn increase their risk of falling (Gumming, Salkeld, Thomas, & Szonyi, 2000; Li, 
Fisher, Harmer, McAuley, & Wilson, 2003; Scheffer et al., 2008). 
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2.3.2 Impact on health service and society 
There are direct and indirect costs induced by the prevalence of elderly 
falls in the society. It is estimated that about 20% of the community-dwelling 
elderly who sustained fall would sought medical attention (Fu, n.d.). Both the 
A&E visits and hospitalization constitute a great deal to the direct costs as a result 
of falls in elderly people. In the United States, falls account for 10% to 15% of all 
A&E visits and 6% of all hospitalizations among older persons aged 65 and above 
(Roudsari et al., 2005). Some falls are also treated at outpatient clinics and some 
fallers require rehabilitation service, community or long-term care as a result of 
the possible functional deterioration after their falls. The other direct health 
system costs may include consultations by general practitioners or allied health 
professionals and pharmaceuticals costs. Apart from the direct costs, there are 
indirect costs which are suggested to be the loss of productivity of family 
members of the elderly fallers if they need to take time off work or quit their jobs 
to take care for the elderly (Fu, n.d.). 
In Hong Kong, the health care cost for elderly fallers which include A&E 
visits, hospitalizations, utilization of rehabilitation services and consultations by 
doctors is estimated to be HK$ 552 millions per year (Chu et al., 2008). 
According to the Hospital Authority's statistics, the yearly expenditure for elderly 
fallers requiring A&E and rehabilitation services is approximately one billion and 
they constitute 300,000 hospitalization days per year. These sums of amount do 
not take into account the possible long-term care costs for those fallers. In view of 
the future ageing of the population, there will be a substantial burden on the health 
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care system if effective falls prevention for the older persons is not implemented. 
Therefore, a thorough planning for the prevention strategies and their effective 
delivery is crucial for lessening the burden on the health care system. 
2.4 Intervention and prevention strategies 
As falls are prevalent in old age and potential risk factors for falls have 
been well documented, much effort has been put on developing, implementing 
and testing preventive strategies for falls since past decades. Numerous studies 
have been conducted regarding effective interventions and preventive approaches 
and the key findings are summarized in the subsequent paragraphs. 
2.4.1 Effective interventions and preventive approaches 
2.4.1.1 Identification of fallers through fall risk assessment 
As discussed before, falls in older people usually involve multiple risk 
factors and it is logical to identify the related risk factors of falls through risk 
assessment which is also mulitifactorial in nature. Mulitfactorial risks assessment 
is an initial and crucial step prior to intervention for it could identify elderly with 
high risk of falling and refer them to appropriate intervention. But Perell et al. 
(2001) argued that there was a lack of standardized approach across settings. Each 
setting usually selects or develops its own risk assessment tool based on the 
characteristics of its clients as well as the nature and expertise of the setting. 
Nevertheless, there are three common types of screening or assessment adopted in 
clinical practice which include comprehensive medical assessment, multifactorial 
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risks assessment and functional mobility assessment (Perell et al, 2001; Scott, 
Votova, Scanlan, & Close, 2007). 
The first type of fall risk assessment is a comprehensive medical 
assessment which is often carried out by geriatrician. This assessment is suggested 
to be carried out for those older people who present for medical attention after a 
fall, or who have problems in gait or balance, or who have recurrent falls in the 
past year (Rubenstein, Kenny, Eccles, Martin, & Tinetti, 2003). The assessment 
usually includes evaluation of the fall circumstances, review of medical problems, 
diseases and medications, nutrition, mental and physical functions (i.e. cognition, 
vision, gait, balance, strength, mobility and sensory functions). Sometimes, it may 
include the investigation of neurological or cardiovascular function if there is an 
indication of such need. The ultimate goal of the comprehensive assessment is to 
identify the intrinsic risk factors for the individual's fall so that those remediable 
risk factors such as underlying medical problem, medication side-effect, muscle 
weakness or balance can be treated to reduce the occurrence of further falls (Perell 
et al., 2001; Rubenstein, et al., 2003). 
Another type of fall risk assessment is multifactorial risks assessment 
which involves the use of specific screening instruments or checklists to identify 
who is likely to fall based on a list of known risk factors for falls. These factors 
are concerned with history of falling, acute or chronic illnesses, medication use, 
psychological status, mobility dysfunction, sensory deficits and elimination 
pattern (Perell et al., 2001; Scott et al., 2007). The STRATIFY (Oliver, Britton, 
Seed, Martin, & Hopper, 1997) and Morse Fall Scale (Morse, Morse, & Tylko, 
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1989) are two typical validated screening instruments which are readily available 
and commonly used in hospital or nursing home by a nurse or therapist. 
Functional mobility assessment is also a type of fall risk assessment that 
specifically deals with the disability and functional limitations in postural stability 
including gait, strength, balance and reaction time (Scott et al., 2007). Some 
typical examples of functional mobility assessment instruments are Time Up and 
Go Test (Podsiadlo & Richardson，1991), Berg Balance Scale (Berg, 1989)， 
Functional Reach Test (Duncan，Wiener, Chandler, & Studenski, 1990) and 
Physiological Profile Assessment (Lord, Menz, & Tiedemann, 2003) which have 
standardized measurements and reference values for normal performance. These 
instruments are often conducted by therapists or physicians in outpatient or acute 
care settings. 
The Physiological Profile Assessment (PPA) is designed to measure a 
series of sensorimotor functions including vision, peripheral sensation, muscle 
force, reaction time and postural sway (Lord et al., 2003). This tool has the 
advantages of adopting validated assessment items with normative data for 
reference and providing information on areas of deficits which could be targeted 
by corresponding interventions. But a substantial resource is needed to conduct 
the assessment. It takes about 45 minutes to complete an assessment for a person. 
Specialized equipment and computer program are required and needed to be 
familiarized by trained allied health care personnel (Lord et al., 2003). 
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2.4.1.2 Multifactorial risks assessment and intervention 
Multifactorial risks assessment and intervention has been shown to be 
effective by various meta-analysis and reviews when targeted to high risk 
population living in the community and resulted in 20-45% decrease in number of 
falls (American Geriatrics Society [AGS], British Geriatrics Society, & American 
Academy of Orthopaedic Surgeons Panel on Falls Prevention, 2001; Chang et al., 
2004; Gumming, 2002; Gillespie et al., 2003; Kannus et al., 2005; National 
Institute for Health and Clinical Excellence [NICE], 2004). The reduction in risk 
of falls is more prominent for targeted high risk group of community-dwelling 
elderly rather than unselected population (Close et al., 1999; Tinetti et al., 1994). 
The components or risk factors addressed in the multifactorial intervention 
vary among studies. The interventions are multidimensional in nature which may 
include medication review and adjustment especially related to psychotropic 
medications, examination and management of underlying medical problems, 
exercise programme with strength, balance and gait training, home hazards 
assessment and modification, correction of impaired vision, prescription and 
advice on appropriate use of walking aids, prescription of hip protectors, footwear 
improvements, and education on falls prevention (Cumming, 2002; Kannus et al., 
2005; Rubenstein et al., 2003). 
This multifactorial risk assessment and intervention is an effective but 
rather a complex way of dealing with the individual modified risk factors of falls. 
It does involve a great deal of time and effort to implement the protocol with the 
inputs from geriatricians, nurses, physiotherapists, occupational therapists as well 
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as requesting support from other specialists such as ophthalmologists and 
psychogeriatricians if needed. The effectiveness of individual component within 
the multifactorial intervention cannot be determined due to the heterogeneity in 
the study designs (Kannus et al., 2005; Rubenstein et al., 2003). There may be the 
possibility that targeting to one or two components is as effective as addressing all 
the components (Oliver, 2004). This argument has been supported by a recent 
meta-analysis done by Campbell and Robertson (2007) which stated that targeted 
single interventions are as effective as mulitifactorial interventions. Nevertheless, 
the application of this multifactorial intervention approach in clinical practice is 
highly recommended by the current guidelines for falls prevention (AGS et al., 
2001; NICE, 2004) which are based on the evidence shown by the intensive 
multifactorial intervention trials in the past two decades. 
2.4.1.3 Exercise involves balance and strengthening components 
Balance and strengthening exercise has been shown to be an effective falls 
prevention exercise as a standing alone intervention or as a part of the 
mulitifactorial intervention. Exercises which involve balance and strength training 
components have been proved by various meta-analyses and reviews to reduce the 
risk of falls in the community-dwelling elderly by 15-50% (Chang et al., 2004; 
Gumming, 2002; Gillespie et al” 2003; Kannus et al., 2005; Robertson, Campbell, 
Gardner, & Devlin，2002). Besides the improvement in balance and muscle 
strength gained from the exercise programmes with balance and strength training, 
they can have a beneficial effect on other amenable risk factors for falls, such as 
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flexibility, coordination, reaction time, gait and proprioception (Kannus et al., 
2005). 
The falls prevention exercise is usually targeted to those older people who 
have a high risk of falling though elderly with low risk could be benefited from 
engaging in this exercise as well. The exercise is most effective when the 
participants are just below a certain threshold of strength and balance levels 
(Buchner et al., 1997; Campbell & Robertson, 2007). In other words, the exercise 
programmes are less cost-effective if they recruit those too fit or too frail 
population in terms of physical health status and fall-risk levels. 
The Frailty and Injuries: Cooperative Studies of Intervention Techniques 
(FISCIT) trials in the US is a pre-planned meta-analysis of seven intervention 
programmes that involve exercise as a key component in mulitifactorial 
interventions (Province et al., 1995). The seven programmes are varied in 
participant's characteristics, settings, intensity and type of exercises (i.e. the 
exercise programmes include one or more of these exercise components: 
endurance, flexibility, balance platform, resistance and Tai-chi). The pooled 
results for all the seven trials showed the subjects in exercise intervention groups 
had 10% lower risk of falling when compared to the subjects in control groups. 
The exercises involve balance training appeared to have the strongest effect rather 
than strength or endurance training in reducing falls although none of the exercise 
components had significant effect for reducing injurious falls (Cumming, 2002; 
Province et al., 1995). 
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The falls management exercise (FaME) is another randomized control trial 
(RCT) of a 36-week exercise programme targeted at community-dwelling 
recurrent female fallers in the United Kingdom (Skelton & Dinan，1999). It is 
composed of individualized balance and strength retraining weekly group led by 
qualified exercise instructors combined with twice weekly home exercise 
programme. This exercise programme includes some specific falls management 
strategies such as dynamic balance, bone loading, gait, reaction and coordination 
training, adapted Tai-chi and functional floor exercises (Skelton & Dinan，1999). 
The result indicated that the female fallers undertaking the exercise has reduced 
their number of falls by 31% when compared to the control. The FaME also 
significantly decreases hospitalization, nursing home admission and death for the 
intervention group at three-year follow up (Skelton, Dinan, Campbell, & 
Rutherford, 2005). This exercise programme is featured by a well developed 
protocol, qualified instructors, ongoing progressive training, complementary 
exercise group and home exercise with tailored type and intensity for individuals, 
and positive social interactions among the participants. 
Although exercise has proven benefits in falls prevention and intervention, 
there is gap in the continuity of exercise from hospital or rehabilitation settings to 
community settings (Skelton & Todd, 2007). Most of the existing exercise 
programmes for falls prevention are provided in hospitals either as inpatient or 
outpatient rehabilitation service which is usually lasts for about six to eight weeks. 
The benefits of exercise in falls reduction are less likely to be sustained as it is not 
16 
held for a longer period of time (i.e. up to 36 weeks based on the evidence 
suggested) as well as not incorporated in daily routine. 
2.4.1.4 Other potential beneficial interventions 
Despite the proven effectiveness demonstrated by the multifactorial 
interventions, some other single interventions have been shown to have some 
positive effects on lowering the risk of falls but they have not yet been studied 
rigorously. Home hazard assessment and modification arranged by professional is 
one kind of the potential single interventions. As indicated by a recent Cochrane 
review (Gillespie et al., 2003), home hazard assessment and modification that is 
professionally prescribed for elderly with a history of falling is likely to reduce the 
risk of falling by a third. Inconsistent results have been reported by a review (Lord, 
Menz, & Sherrington，2006) of five RCTs on reduction of falls by adopting the 
home hazard assessment and modification intervention. Most of the trials have 
failed to report a significant reduction in falls. Only one of the trial done by 
Nickolaus and Bach (2003) reported a significant reduction of falls in the elderly 
with mobility limitations who had recently been discharged from hospital and 
received home assessment and modification by occupational therapist and 
physiotherapist as well as training in use of assistive devices (Lord et al., 2006). 
The home assessment and modification done by occupational therapy has also 
been shown to be successful as a part of two RCTs of multifactorial interventions 
(Clemson et al., 2004; Close et al., 1999) to reduce falls. 
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Improving vision by cataract extraction or prescription of glasses is 
another potential single intervention in falls prevention as poor vision is shown to 
be an important risk factor for falls in the elderly (Lord, 2006). Though there is a 
lack of RCT evaluating the efficacy of visual interaction as a discrete intervention 
strategy of preventing falls, a recent RCT by Harwood et al. (2005) demonstrated 
that maximising vision by cataract surgery is an effective strategy for preventing 
falls. 
Medication review and reducing the use of psychotropic drugs appear to 
lower the risk of falling as these drugs are associated with increase risk of falling 
(Leipzig, Gumming, & Tinetti，1999). The RCT done by Campbell, Robertson, 
Gardner, Norton and Buchner (1999) showed that gradual withdrawal of 
psychotropic drugs reduces the risk of falling by 66%. However, maintenance of 
the recommendation on withdrawing the drugs was subjected to query as about 
80% of the trial participants resumed taking the drugs within a month after ending 
the trial (Campbell et al., 1999; Gumming, 2002). 
Hip protector use is a possible option to reduce the risk of hip fracture in 
elderly with high risk of falling. A Cochrane review (Parker, Gillespie, & 
Gillespie, 2005) of 14 RCTs indicated that use of hip protector is able to reduce 
the risk of hip fracture in elderly residing in nursing home or residential care 
settings but no evidence could be confirmed for its effective use in community-
dwelling elderly. Moreover, the acceptance and compliance by users remains a 
problem which limits its generalization to those high-risk elderly (Parker et al., 
2005). 
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Vitamin D supplementation to elderly with deficiency may contribute to 
falls prevention by having an effect on improving musculoskeletal function. As 
shown by a recent meta-analysis (Bischoff-Ferrari et al., 2004) of five RCTs, 
Vitamin D supplementation seems to reduce the risk of fall among community-
dwelling or institutionalized elderly with stable health by 22% but its optimum 
type and dose needs further explorations. 
Wearing of safer footwear may be associated with reducing risk of falls 
though limited studies have been done to explore the relationship between 
footwear and falls. Two recent studies found that athletic shoes are associated 
with a lower risk of falls in elderly during daily activities while wearing of 
slippers or shoes without fixation appears to increase risk of tripping (Koepsell et 
al., 2004; Sherrington & Menz，2003). 
Appropriate use of assistive devices such as walking aids and aids which 
promote safety for the elderly has been demonstrated to have benefits when it is 
incorporated as a component in multifactorial interventions (Close et al., 1999; 
Nickolaus & Bach, 2003; Tinetti et al., 1994). However, no direct evidence has 
been shown on preventing falls by using assistive devices alone (Rubenstein, et al., 
2003). 
2.4.2 Areas of uncertainty for interventions and prevention approaches 
Though extensive single and multifactorial interventions have been shown 
to be effective in community-dwelling elderly, there is no evidence of such 
benefits when the interventions are targeting to older people with cognitive 
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impairment or dementia. Two recent RCTs (Jensen, Nyberg, Gustafson, & 
Lundtn-Olsson, 2003; Shaw et al., 2003) have been conducted to apply 
multifactorial intervention to elderly with cognitive impairment but the results did 
not show a significant reduction in falls in this particular group of elderly. 
Also, many intervention trials have showed an effect on lowering risk of 
falling but failed to demonstrate a significant reduction on fall-related injuries and 
fractures. This is due to the smaller sample size in the trials which do not have 
adequate power to detect a significant difference (Close et al., 2005). As falling is 
the strongest single risk factor for fracture, effective fracture prevention could be 
made possible by further larger falls intervention trials with adequate power 
(Close et al., 2005; Jarvinen, Sievanen，Khan, Heinonen, & Kannus, 2008; Kannus 
et al., 2005). 
2.5 Existing efforts in intervention and prevention 
2.5.1 Worldwide levels and collaborations among various countries 
With the advanced insights gained from the studies on effective 
intervention and prevention strategies, many countries have developed various 
guidelines or protocols based on the existing evidence in falls prevention. Some of 
the guidelines or protocols are unique to a country and some are collaborative 
works across countries. An example of the guidelines is the 'Guidelines for the 
prevention of falls in older persons' which is a collaborative piece of work among 
the American Geriatrics Society, British Geriatrics Society and American 
Academy of Orthopaedic Surgeons Panel on Falls Prevention (AGS et al., 2001; 
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Rubenstein et al., 2003). Another guideline published in United Kingdom is a 
clinical guideline on the assessment and prevention of falls in older people 
produced by the National Institute for Health and Clinical Excellence (NICE, 
2004). The World Health Organization (WHO) has also published two related 
reports (WHO, 2007; Todd & Skelton，2004) on falls prevention which include 
international and regional perspectives on the issue, recommendations for 
evidence-based practice as well as how the strategies could be put into practice 
within a policy framework. In Hong Kong, a group of multidisciplinary geriatric 
specialists in public hospitals formed a task group and compile a 'Clinical 
guidelines for prevention and management of elderly falls' based on the guideline 
of AGS et al. (2001) with relevance to the characteristics of local settings 
(Geriatric Subcommittee of Hospital Authority Head Office [GSHAHO], 2003). 
All these guidelines aim at promoting the best practice among the health 
care professionals in the assessment and intervention for falls prevention in older 
persons. However, there is a lack of formal evaluation of the effectiveness of the 
guidelines in most countries and little is known about how the evidence based 
strategies are being put into daily clinical practice (Moreland et al., 2003). In 
United Kingdom, an audit has been done recently to determine whether the falls 
services for elderly had met the standards set out in the National Service 
Framework (Department of Health of United Kingdom, 2001) and the NICE 
guidelines (NICE, 2004) in an organizational level (Husk, 2008). This audit can 
be seen as a mechanism to monitor the quality of the existing falls services across 
various settings within the country. There is no such mechanism in Hong Kong to 
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oversee the current falls prevention services for the elderly provided in both 
hospitals and community. The local guideline for falls prevention targeted to the 
health practitioners in hospital settings has served as a reference only since its 
establishment few years ago. The actual clinical practice may vary from those set 
in the guideline owing to availability of resources and expertise as well as the 
health professionals' perceptions towards the issue across the settings. 
Prevention of Falls Network Europe (ProFaNE) is a collaborative project 
funded by the European Commission which links researchers, clinicians and 
members of the public across Europe and worldwide to promote the best practice 
through evidence development, networking among its 24 member institutions and 
dissemination of updated and comprehensive resources in its website (Lamb, 
J0rstad-Stein, Hauer, & Becker, 2005; Skelton et al., 2004; Skelton & Todd, 2007). 
There are four work packages under ProFaNE: 1.) taxonomy and coordination of 
trials; 2.) clinical assessment and management; 3.) assessment of balance function; 
4.) psychological aspects of falling (Skelton et al., 2004). The ProFaNE has been 
running for five years and progress has been made towards the work packages. 
The progress and achievements for the work packages could be found in detail 
from its website and the review of its work written by Skelton and Todd (2007). 
The ProFaNE has set an example to other areas of the world as a successful 
experience in putting together the expertise and disseminating useful resources 
through its efficient online platform to address the challenge in falls prevention for 
the elderly. 
2 2 
2.5.2 Current services for falls prevention in Hong Kong 
Todd and Skelton (2004) described two strategic approaches towards falls 
prevention, namely community/population and individual approaches. For the 
community approach, various strategies are adopted at a community level such as 
public education on home safety, encouraging the practice of exercises or Tai-chi 
and promoting awareness of falls risk. Regarding the individual approach, older 
persons at risk of falling are identified and referred to appropriate intervention or 
programmes through a dedicated falls prevention service. The two approaches 
have their own assets and limitations. The individual approach is more expensive 
but it has the advantage over the community approach in the provision of 
individualized risk assessment, appropriate referral and specific guidance. The 
community approach is less expensive and it appears to reach a larger proportion 
of elderly population. However, some individual risk factors may be overlooked 
and implementation of the intervention and prevention strategies in any individual 
is difficult to be monitored and evaluated (Skelton & Todd, 2005). 
2.5.2.1 Community approach 
Both the community and individual approaches are also adopted in Hong 
Kong as the falls prevention and intervention strategies targeting to the elderly 
people living in the community. Some community-wide initiatives which aim at 
lowering the risks of falling for the older people have been launched for the past 
few years. The Hospital Authority has collaborated with various non-
governmental organizations (NGOs) to conduct a Tai-chi programme for 
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community-dwelling elderly aged 60 and above. Over 3200 elderly volunteers 
were recruited in the 18 districts in Hong Kong to practice a simplified Tai-chi in 
the form of a training course. It was thought that the participants would improve 
their balance function and reduce the risk of injurious falls if they sustained their 
practice of Tai-chi after completing the training course. It was found that about 
900 participants who sustained their practice have a lower injurious fall rate than 
those who did not (about 700 participants) during the 12-month follow up. But 
this result is subject to query as information is not available for more than half of 
the participants recruited (i.e. >1600) (Tsui et al., 2007). 
Another community-wide initiative is a community fall prevention 
campaign run by the Chinese University of Hong Kong in partnership with 
various NGOs. This campaign promotes falls prevention by conducting 
educational talks to the community-dwelling older people and staff of various 
elderly centres to increase their awareness of the problem. Screening programmes 
have been also carried out to screen the elderly with varying degrees of falls risk 
and refer them to some general interventions such as practicing Tai-chi, receiving 
vibration therapy and wearing hip protectors (The Chinese University of Hong 
Kong, 2002-2006). 
Various smaller scaled falls prevention programmes have been run by 
Elderly Health Service of the Department of Health or individual elderly centre. 
The programmes have been usually conducted in form of educational talk or Tai-
chi class. 
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The aforementioned community-wide initiatives mainly focus on those 
active older persons who are able and willing to go to their nearby elderly centres 
to join the activities. These programmes may not address the needs of some 
community-dwelling elderly who are frail and with difficulty to go outside home 
to join the activities. The nature of common Tai-chi classes may also limit the 
recruitment of the participants. The majority of the participants are those relatively 
healthier older persons rather than selected older population with a higher risk of 
falling. Moreover, some contributing risk factors for falls such as medical 
problems, environmental and behavioural hazards may be overlooked by these 
programmes. 
2.5.2.2 Individual approach 
Falls clinics are a kind of specialized service which adopts multifactorial 
assessment and intervention approach to those targeted high-risk elderly fallers. In 
order to address all identified modifiable risk factors for individual fallers, the 
clinics offer a comprehensive assessment to each faller by a multidisciplinary 
team which often involves geriatrician, nurse and allied health professionals 
though staffing may vary across settings. Specific recommendations and a range 
of targeted intervention and prevention strategies are made to the fallers based on 
their individualized assessment results. The falls clinics are operated on a referral 
basis and the cases are usually referred from A&E，outpatient clinics or general 
practitioners. A survey on 13 falls clinics in Australia indicated that the clinics 
were featured by a high demand and long waiting list with a waiting time of up to 
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16 weeks (Hill, Smith, & Schwarz，2001). Although the falls clinics are a useful 
approach to tackle the complex problems faced by individual high-risk or 
recurrent fallers, it does involve a substantial resources and manpower dedicated 
to this specialized service. Some settings utilized or re-organized their existing 
resources or structure to develop their falls clinics services and some had got extra 
funding for their operations (Hill et al., 2001; Houghton, Birks, Whitehead, & 
Crotty, 2004). Despite the high costs incurred in these services, there is scanty 
economic evaluation of their effectiveness. Only few studies have reported 
substantial reductions in falls by comparing the pre and post intervention results 
for the clinic attendants but no cost data had been reported (Hart-Hughes, Palacios， 
Quigley, Scott, & Bulat, 2004; Hill et al., 2001; Houghton et al., 2004). 
In Hong Kong, not all public hospitals have designated falls clinics. To the 
knowledge of the author, seven designated falls clinics have been set up in public 
hospitals within the territory. Some falls clinics are operated as a part of geriatric 
outpatient clinic (GeriOPD) or geriatric day hospital (GDH) services. Referrals 
are mainly obtained from in-patient wards, specialist outpatient clinics and 
community geriatric assessment service. The clients being referred to the falls 
clinics are often older persons with multiple falls or high risk of falling who are 
identified occasionally from the medical follow-up services mentioned above. 
Only one of the local falls clinics obtains referrals directly from A&E. These falls 
clinics services are operated once or twice a week in various settings depending 
on the number of referrals and availability of resources. There is no uniform or 
standardized model of care across the falls clinics in their clinical practice though 
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the local guideline for falls prevention (GSHAHO，2003) has been published and 
available within the public hospitals. Some services are provided within the 
GeriOPD. It involves screening or consultation by a geriatrician and subsequent 
direct management and referrals (e.g. GDH and other specialties) whenever 
appropriate. On the other hand, some falls clinics are incorporated into the GDH 
routine in which a multidisciplinary assessment and rehabilitation programme 
could be directly offered to the elderly fallers. The demands of the falls clinics are 
also vary across different settings. Some have a higher demand and longer waiting 
list while one is lack of referral and inactive in operation. The variation of the 
demands occurs as a result of different referral mechanisms and screening or 
selection criteria for the targeted fallers across settings. For instance, the one 
which obtains referrals directly from A&E has the highest demand and longest 
waiting list among all the local falls clinics as it accepts a blanket referral for all 
the elderly fallers presenting to A&E without an initial screening or any exclusion 
criteria during their A&E visits. 
2.6 Criteria contributing to successful intervention and risks modification 
In view of the limited resources within health care service, thorough 
planning and effective delivery of the evidence based practice is an imperative 
duty of all health care providers including those providing falls prevention service. 
Successful and effective implementation of falls prevention is suggested to be 
relied on three aspects: identification of elderly at risk of falling and with 
modifiable risk factors; selection of the proved effective programmes to those 
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likely to benefit; uptake and adherence of the target fallers to the selected 
programmes (Campbell & Robertson，2006). There are some associated factors 
affecting its effective implementation such as the availability and coverage of the 
service as well as cultural issues which specifically deal with the perception and 
practice of health care practitioners towards falls prevention, and the views of 
local elderly and their carers towards the programmes. 
2.6.1 Identification of elderly fallers at Accident & Emergency Department 
Identification of elderly at risk of falling and with modifiable risk factors is 
the first step in implementing the evidence based falls prevention services. A high 
risk group of fallers could be readily identified from A&E. It is assumed that 
individuals who had a serious fall or fall with injury in the community would 
present to A&E for medical attention. In the US, about 8% of elderly aged 70 
years and above present to A&E for fall related injuries each year with 30-40% of 
them admitted to hospital (Close et al., 1999; Sattin et al., 1990; Sattin，1992). A 
local study (Lee, Wong, & Lau, 1999) on home accidents in elderly aged 65 and 
above presenting to A&E found that 75% of the accidents were due to falls. These 
figures indicate that A&E is in a prime position to identify functional problems of 
the elderly and refer them for further treatment although these remedial problems 
are often unrecognized or under-diagnosed during daily clinical practice at A&E 
(Davies & Kenny, 1996; Khan, Miskelly, Piatt, & Bhattachryya, 1996). As older 
people sustain a fall with injury are having a high risk of recurrent falls, an 
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attempt to identify this high risk group of elderly fallers at A&E and subsequently 
treat any modifiable risk factors is justified (Miguel et al., 2006). 
2.6.2 Selection of the proved effective programme to those likely to benefit 
Once the high risk group of fallers presenting to A&E is selected as the 
target population, provision of the multidisciplinary assessment and intervention 
for these fallers is preferable. PROFET (prevention of falls in the elderly trial) 
done by Close et al. (1999) in United Kingdom is an RCT which provides 
evidence of applying interdisciplinary assessment and intervention to elderly 
presenting to A&E with a fall. This trial involves a medical assessment for fall 
risk factors with referrals to relevant services and an occupational therapy home 
hazard assessment with recommendations for home modifications. The result is 
very promising with 61% lower risk of falling and 67% lower risk of recurrent 
falls for the intervention group compared to the control group (Close et al., 1999). 
PROFET in together with other studies (Davison, Bond, Dawson, Steen, & 
Kenny, 2005; Miguel et al., 2006) support the implementation of multidisciplinary 
assessment and interventions to the elderly fallers presenting to A&E. But 
Hayman and MacMahon (2006) have argued that the multidisciplinary falls 
assessments and programmes may not be effective to the majority of these fallers. 
Their study on the profile of elderly fallers via the acute medical intake indicates 
that many of these fallers are frail and have multiple diseases which are unlikely 
to be amenable by the multidisciplinary falls assessments and interventions 
(Hayman & MacMahon, 2006). 
2 9 
2.6.3 Uptake and adherence of the target fallers to the selected programmes 
Increase the uptake and compliance of the target fallers to the known 
effective programmes is crucial to successful falls prevention. Unfortunately, 
uptake and adherence of treatment are not optimal. The refusal rate and dropout 
rate for the falls prevention programmes are roughly estimated to be 30.5% and 
16% respectively as indicated by a review (Shekelle et al., 2003). These figures 
only represent the result for half of the studies being reviewed which have 
reported the figures in their studies. The true uptake and adherence rates for all the 
falls prevention programmes are presumed to be lower. This is supported by the 
finding of Campbell and Robertson (2006) that less than half of the elderly who 
are the target participants finally enrolled in the fall prevention trial. 
Views and attitudes towards falls prevention among the elderly are major 
factors affecting their uptake and adherence of the programmes. Whitehead, 
Wundke and Crotty (2006) found from their study that three-fourth of the 
participants thought falls were a concern for their age group. However, only 55% 
of the participants believed that falls were preventable and 52% had thought about 
prevention after sustained a fall recently (Whitehead et al” 2006). Another study 
(Yardley et al., 2006) which focuses on older people's views towards falls 
prevention in six European countries have identified some common barriers and 
motivating factors for participation in falls prevention programmes. The barriers 
include denial of falling risk, perception of the preventive measures as 
unnecessary, restrictions to attendance such as transport, effort and cost, and 
dislike of group activities. On the other hand, the motivating factors include 
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perceived benefits for physical and psychological health (e.g. interest and 
enjoyment, improved health, mood, and independence), personal invitation from a 
health professional and social approval from family and friends (Yardley et al., 
2006). 
2.7 Current gaps in study of services for elderly fallers in Hong Kong 
As described in preceding paragraphs, a substantial amount of resources 
have been put in the community-wide initiatives and falls clinic services to serve 
as the major falls prevention strategies in Hong Kong. In view of limited health 
care resources, careful planning for the prevention strategies and their effective 
delivery is essential for lessening the burden on the health care system. It may be 
necessary to target the falls prevention services to those elderly with high risk of 
falling rather than to non-selected elderly population. Though A&E has been a 
major source of primary care in Hong Kong and a group of elderly fallers could be 
identified at this primary care interface, there is little information regarding their 
profile and their suitability to take up the falls interventions based on the presence 
of modifiable risk factors. Moreover, no relevant local literature has been found 
regarding the uptake and adherence for falls prevention programmes. By 
understanding the profile for the elderly fallers attending A&E and their 
acceptance towards the services, the information can provide a basis for planning 
a cost-effective health care service for the elderly fallers in Hong Kong. 
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CHAPTER 3 Methodology 
3.1 Research objectives 
To address the gaps in evidence in existing local literature regarding the 
study of elderly fallers attending A&E, the following research objectives were set: 
1. To document in detail the profile of elderly fallers presenting to A&E 
regarding their physical, cognitive, psychological and social functioning. 
2. To determine whether a proportion of these fallers have any modifiable 
risk factors or whether they are intrinsically so frail that interventions 
provided by community-wide initiatives are unlikely to help. 
3. To examine the proportion of fallers who are suitable for various 
interventions and the acceptability of the interventions by these fallers. 
4. To explore the health outcome for the fallers in subsequent one-year. 
3.2 Operational definition of falls 
Although falls were prevalent in old age all over the world, there was no 
uniform definition of falls across the countries. Until recently the ProFaNE 
consensus group has proposed a uniform definition of falls which defined a fall as 
‘an unexpected event in which the participant comes to rest on the ground, floor or 
lower level' (Lamb et al., 2005. p. 1619). This broader definition included falls 
that occur from all causes including the cardiovascular and neurological causes of 
falls. This study adopted such a definition of falls in order to reach a consensus 
among the personnel involved in conducting the study as well as facilitate 
communication with the study subjects. 
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3.3 Study design 
The A&E records for older people aged 60 and above who presented to the 
A&E of Prince of Wales Hospital (PWH) due to a fall were collected 
prospectively from 15 August, 2006 to 14 August, 2007. For those eligible fallers 
who were directly discharged home after treated at A&E, they were given a 
referral to attend a falls assessment clinic located in the same hospital on a 
subsequent date. For those fallers who required hospitalization after the fall and 
subsequently discharged directly from PWH, they were invited to attend the falls 
assessment clinic by telephone contact. 
Once they attended the clinic, the attendants were required to complete a 
comprehensive assessment conducted by a qualified assessor (please refer to 
Appendix 1 for the assessment form). The assessor was a therapist or nurse who 
had been trained to conduct the assessment in a standardized approach. 
Information regarding their demographics, circumstances and 
consequences of falls, past history of falls, morbidity and medications use, self-
perceived health and symptoms (i.e. dizziness, lower limbs weakness, unsteady 
gait, poor coordination and pain) were sought from directly interviewing with the 
fallers and/or their carers who accompanied the fallers to attend the clinic. 
Moreover, standardized assessments or measurements regarding the fallers' 
physical, cognitive, functional, mobility and psychosocial status were conducted. 
The individual assessment items are described in detail under the section 
"Questionnaire and assessment instruments". 
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After completed the comprehensive assessment, the assessor identified if 
there were any modifiable risk factors for the particular faller. Referral for various 
disciplines or interventions was provided for those fallers in need in respond to the 
modifiable risk factors being identified. The referral for a particular discipline was 
not provided for those fallers who have already followed up by that discipline. 
The major referrals and interventions are described briefly under the section 
"Referrals and interventions". 
As not all those fallers in need accepted the referrals, their willingness (i.e. 
accepted or refused) towards the various referrals were marked in their individual 
assessment forms so as to calculate the rates of uptake for various referrals. For 
those fallers refused the referrals, their reasons for refusal were also noted briefly 
in their assessment forms. 
The following subsequent one-year data for all the eligible fallers for the 
one-year study period were also collected. Data regarding their mortality, number 
and length of stay for hospitalization, and number of fall which lead to A&E 
attendance were obtained by retrieving the electronic patient record for each 
individual faller during the subsequent one year. 
3.3.1 Diagrammatic illustration of the study design 
Figure 3.1 is a flowchart which illustrates the study design and pathways 
for the elderly after presenting to A&E of PWH with falls. 
35 
Figure 3.1 Flowchart illustrating the pathways for elderly fallers 
attending A&E in this study 
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3.3.2 Subjects, assessors and setting 
Subjects included all the older people aged 60 and above who presented to 
the A&E of PWH due to falls during the period from 15 August, 2006 to 14 
August, 2007. These subjects were selected based on their age and 'fall status' and 
were irrespective of their place of residence, functional level and cognitive ability. 
For those fallers attended the falls assessment clinic but failed to complete the 
questionnaire due to cognitive impairment, their proxies or carers who were 
usually their relatives, maids or staff in old age home were asked to provide 
information as much as they can for completing the questionnaire items such as 
the demographics, circumstances of falls, activity level, morbidity, medication use 
and lifestyle or habits (i.e. consumptions of cigarette, alcohol and milk). 
The assessor was either a therapist or nurse who had been trained to carry 
out the questionnaire and assessment using a standardized approach. The 
definition of falls adopted by this study was elucidated and all the questionnaire 
items were explained to the assessors before the study started. The assessors were 
also instructed to follow the standard procedure for conducting those validated 
functional assessments included in this study. 
The Prince of Wales Hospital (PWH) is a regional acute general hospital 
as well as the teaching hospital of the Chinese University of Hong Kong. It is 
located in the eastern New Territories serving the residents mostly living in Shatin. 
There is a 24-hour Accident and Emergency service provided in PWH which has 
over 140,000 attendances per year (Hospital Authority, 2008). The falls 
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assessment clinic was set up in the day ward of PWH which was easily located by 
the attendants of the clinic. 
3.3.3 Sources of data collection 
There were three main sources of information collected for this study. The 
first source came from the A&E notes for all eligible fallers. Some essential 
demographics (i.e. name, sex, age, ID number), simple notes on the episode of fall 
leading to that A&E attendance, brief past medical history and the subsequent 
disposal could be obtained from the A&E notes. 
The second source of information relied on direct interview and 
assessment with the fallers and/or their proxies. Once they attended the falls 
assessment clinic, their episodes of fall which lead to the A&E attendances were 
ascertained by checking them against the operational definition of falls in this 
study. After their episodes of fall were ascertained, direct interview and 
assessment with the fallers and/or their proxies were carried out to collect 
information regarding their demographics, circumstances and consequences of 
falls, past history of falls, morbidity and medications use, self-perceived health 
and symptoms, and functional levels in relation to their physical, cognitive, 
psychosocial status and so on. 
The third source of information was from retrieving the electronic patient 
records within the Clinical Management System (CMS) which provides access to 
the medical and clinical information for each individual patient who had been 
followed up in the public hospitals. Information regarding morbidity, prescription 
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of medication and medical history for the fallers was retrieved from the CMS and 
the data obtained were used to verify the related information provided by the 
fallers and/or their proxies during the direct interview. Data regarding the 
subsequent one-year mortality, number of fall, and hospitalization for all the 
eligible fallers were also captured through the CMS. 
3.3.4 Questionnaire and assessment instruments 
Each comprehensive assessment conducted in the falls assessment clinic 
lasted for about an hour. The fallers and/or their proxies were interviewed 
regarding their falls and the following data were collected. The methods for 
conducting the various standardized assessment instruments are described in detail 




1.3. Type of flats (public housing, private housing, village cottage, 
subvented old age home, or private old age home) 
1.4. Education levels (no education/below primary level, primary level, 
secondary level, or tertiary level/above) 
1.5. Social support (living with family/relative, living alone with 
support, living alone without support, or living in old age home) 
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1.6. Subjective socioeconomic status (SES) 
The SES for the subjects in this study was measured by the 
scale (Appendix 2a & Appendix 2b) adopted from the MacArthur 
Scale of Subjective Social Status (Adler, Epel, Castellazzo，& 
Ickovics, 2000). The subjects were asked to use ten rungs of two 
ladders to position themselves socioeconomically relative to other 
people in their communities and, separately in Hong Kong. The 
higher the score rated by the subjects, the higher the status as 
perceived by themselves. The first ladder (community ladder) 
concerned where the subjects stand in their own communities and 
they were instructed to define the community by themselves. 
Another ladder (Hong Kong ladder) concerned where the subjects 
stand in Hong Kong and they were asked to compare their status 
with all other people in Hong Kong based on these three factors: 
money, education and job (Adler et al., 2000; Goldman, Cornman, 
& Chang，2006). 
2. Circumstances and consequences of falls 
2.1. Time of falls 
2.2. Place of falls (indoor or outdoor) 
2.3. Activity during falls (getting up from bed, sitting, standing, 
transfer, walking, toileting, bathing, going up or down stairs, or 
doing other activity) 
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2.4. Causes of fall (dizziness, syncope, drowsiness, palpitation, lower 
limbs weakness, unsteady gait, trip, slip, knocked down by other, 
risky behaviour，footwear problem, unknown, or other cause) 
2.5. Consequences of falls 
2.5.1. Type(s) of injury (soft tissue injury, fracture, stroke, or 
traumatic brain injury) 
2.5.2. Site of fracture (hip, tibia/fibula, humerus, wrist, ribs, spine, 
or other site) 
2.5.3. Disposal (discharge home, observation room, orthopaedic 
and traumatic ward, medical ward, surgical ward, 
neurosurgical ward，ophthalmological ward, physiotherapy / 
occupational therapy, and/or other ward/referral) 
2.6. Past history of falls (number of fall for the past twelve months) 
3. Activity level 
The Simple Physical Activity Questionnaire (Appendix 3a & 
Appendix 3b) was used to determine the activity level for the subjects. 
They were asked about their type and amount of physical activity in 
their daily life as well as the time spending on doing physical exercise 
per week. The physical activity category (i.e. inactive, moderately 
inactive, moderately active, or active) for each subject could be derived 
by computing both the results for the type and amount of physical 
activity and time for doing physical exercise (please refer to Appendix 
3a for details). Information regarding the duration of performing 
41 
vigorous physical activity per week and the number of floors of stairs 
climbed up per day was also covered by this questionnaire. 
4. Self perceived vitality (duration of vitality: always, most of the time, 
some of the time, or less of the time/seldom) 
5. Self perceived general health (excellent, good, fair, poor, or very poor) 
6. Type of disease (Arthritis, Hypertension, Diabetes, Heart disease, 
Stroke, Dementia, Depression， Chronic obstructive airway 
disease/Asthma, Parkinson's disease, Osteoporosis, old fracture, and/or 
other disease) 
7. Type of medication (antihypertensive, diabetes drug, cardiac drug, 
aspirin, pain killer, laxative, Chronic obstructive airway disease/asthma 
drug, hypnotic/tranquiller, antidepressant, antipsychotic, anti-
parkinsonism, and/or other drug) 
8. Lifestyle factors 
8.1. Alcohol consumption (unit per week) 
8.2. Cigarette consumption (pack per week) 
8.3. Milk consumption (ml per week) 
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9. Vision 
9.1. Visual acuity 
Visual acuity was measured by Snellen "E" chart which could be 
used for individuals who are illiterate. The chart contains the letter "E" 
facing in different directions and the individual being tested is asked to 
determine which direction the "E" is pointing, up, down, left or right. 
For checking the visual acuity for subjects in this study, they were told 
to stand away from the chart at ten feet with both eyes being tested 
together and they were allowed to wear glasses as usual. Visual acuity 
was measured in a standard manner as the smallest Snellen chart line 
that the subject could correctly identify the direction. The result was 
expressed as a fraction, e.g. 20/20 or 20/40 for the smallest line 
correctly identified in which the fractions were already written on the 
various chart lines (Levy, McCulley, Lam, & Feuer，2005; Watt, n.d.). 
9.2. History of Cataract 
9.3. History of Glaucoma 
10. Mobility status (unaided, stick, quadripod, frame, or wheelchair) 
11. Body Mass Index (BMI) 
BMI is defined as weight in kilograms divided by the square of 
height in metres. It is an index used to classify underweight, 
healthy weight, overweight and obesity in adults (World Health 
Organization [WHO], 2000). Table 3.1 shows the WHO 
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classification for different BMI categories which was adopted by 
this study for analysis. 
Table 3.1 WHO classification for BMI (WHO, 2000) 
BMI categories BMI cut-off points (kg/m^) 
Underweight <18.5 ‘ 
Healthy weight 18.5-24.9 
Overweight 25.0-29.9 
Obese >30.0 
12. Functional assessments 
12.1. Activities of Daily Living (ADL) 
The level of independence on ADL was measured by 
Modified Barthel Index (modified BI, Appendix 4). It measures the 
performance of an individual on ten ADL functions (i.e. feeding, 
personal hygiene, dressing, chair/bed transfer, ambulation, stairs, toilet 
transfer, bathing, bladder control, and bowel control) with a five point 
scoring indicating the varying degrees of assistance required for each 
task. A total score could be computed by adding up the scores of the 
ten items so that the specific level of functional independence for an 
individual could be determined (Shah, Vanclay, & Cooper, 1989). 
Table 3.2 shows the classification of levels of functional independence 
by modified BI score. 
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Table 3.2 Levels of functional independence by modified 
BI score (Shah et al., 1989) 
Level of functional independence Modified BI score 
Independent 100 
Minimal dependent 91-99 
Mild dependent 75-90 
Moderate dependent 50-74 
Severe dependent 25-49 
Total dependent 0-24 
12.2. Instrumental Activities of Daily Living (lADL) 
The performance of lADL for the subjects in this study was 
measured by counting the number of impairment in five kinds of lADL 
(Appendix 5). The five kinds of lADL included walking outdoors, 
negotiating stairs, preparing own meals, doing heavy housework, and 
buying groceries. The subjects were asked whether they had any 
difficulty in performing the five tasks and one mark was assigned with 
difficulty for doing a task. The higher the total mark, the higher level 
of impairment in lADL indicated. 
12.3. Mini-Mental State Examination-Cantonese version (CMMSE) 
The Mini-Mental State Examination (MMSE) developed by 
Folstein, Folstein and McHug (1975) has been widely used to screen 
for cognitive impairment among older people. It measures the 
cognitive function of an individual in the domains of orientation, 
registration, attention-calculation, recall, and language. CMMSE 
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(Appendix 6) was modified from the original MMSE and it was 
validated for use in the local Chinese population with satisfactory 
reliability and validity (Chiu, Lee, Chung, & Kwong, 1994a). As 
CMMSE scores were found to be affected by educational background, 
Chiu et al. (1998) derived various cut-off points for detecting cognitive 
impairment in relation to different educational levels attained by the 
individuals based on their study result. Table 3.3 shows the various 
cut-off points for detecting cognitive impairment with different 
educational levels. 
Table 3.3 CMMSE cut-off points for detecting cognitive 
impairment based on various educational levels 
(Chiu et al., 1998) 
Educational level attained CMMSE Cut-off point 
Illiterate ^ T s 
1 to 2 years of schooling <=20 
> 2 years of schooling <=22 
12.4. Geriatric Depression Scale — four-item short form (GDS-4) 
The Geriatric Depression Scale (Yesavage et al., 1983) is a 
well-known and widely used instrument for measuring depressive 
symptoms in the elderly. There have been various short forms (i.e. 30-
item，15-item and 4-item versions) developed & validated for local 
Chinese population (Chan, 1996; Cheng & Chan, 2005; Chiu et al., 
1994b). GDS-4 (Appendix 7) was adopted in this study as its 
diagnostic performance is comparable to that of the 15- and 30-item 
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versions and a shortened instrument is thought to be more acceptable 
to the older people (Cheng & Chan, 2004; Cheng & Chan, 2005). A 
cut-off score of 1 or 2 was derived for GDS-4 to screen out depression 
by the study done by Cheng and Chan (2005). A cut-off score at >2 
was adopted by this study to screen out the subjects who were prone to 
depression. 
12.5. Time Up and Go Test (TUGT) 
The TUGT (Podsiadlo & Richardson，1991) was developed 
to test an individual's mobility and balance function. It measures the 
overall time for an individual to complete a series of functional tasks. 
The subjects were required to stand up from a chair, walk a distance of 
3 metres, turn around, return to the chair, and sit down (Podsiadlo & 
Richardson, 1991). TUGT is useful in detecting mobility impairments 
in older people with a cut-off score at >20 seconds which was tested to 
be reliable and valid in the local older population (Chiu, Au-Yeung, & 
Lo, 2003). 
12.6. Berg Balance Scale-short form (BBS-short form) 
The original BBS (Berg, Wood-Dauphinee, Williams, & 
Gayton, 1989) was developed as a performance based measure of 
balance for the elderly people. The BBS-short form (Appendix 8) 
developed by Chou et al. (2006) was adopted by this study as its 
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psychometric properties were found to be similar to the original BBS. 
The number of tested items was reduced from 14 to 7 and the scoring 
scale was simplified (i.e. from 5-level to 3-level). The tested items of 
the BBS-short form included simple mobility tasks such as sit-to-stand, 
standing unsupported and more difficult tasks such as forward reaching, 
turning to look behind, tandem standing, single-leg stance and picking 
up an object from floor (Berg et al., 1989; Chou et el., 2006). 
For the original BBS, a cut-off score at >40 for indicating 
normal performance was supported by Riddle and Stratford (1999) 
after balancing its sensitivity and specificity in predicting fall risk. In 
this study, a cut-off score at >20 was adopted for indicating normal 
performance for the BBS-short form. 
12.7. Six-Minute Walk Test (6MWT) 
The 6MWT (Guyatt et al., 1985) has been used widely to 
assess functional capacity and endurance (Sadaria, Bohannon, Lee, & 
Maljanian, 2001). It measures the maximum distance that an individual 
can walk in six minutes. This test is easy to administer and it does not 
require specialized equipment. Moreover, it has an advantage over 
laboratory based tests of exercise tolerance in a way that it is similar to 
normal daily activities (Solway, Brooks, Lacasse, & Thomas, 2001). 
Subjects in this study were instructed to walk back and 
forth as far as possible in a 20-metre’s track along a hospital corridor 
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within the 6-minute period. They were allowed to slow down or rest if 
necessary and resume walking as soon as they are able to do so. 
Standard phrases of encouragement such as "you are doing well' and 
"keep up the good work" were given during the test (American 
Thoracic Society, 2002). 
13. Presence of symptoms (dizziness，drowsiness, lower limb weakness, 
unsteady gait, and/or poor hand dexterity) 
14. Presence of pain (presence of pain in various body parts and the 
subjective severity level from 0 (no pain) to 10 (severe pain) were 
indicated) 
15. Modifiable risk factors for falls 
16. Recommendation / referral 
3.3.5 Referrals and interventions 
After completed the comprehensive assessment, the assessor identified if 
there were any modifiable risk factors for a particular faller. Recommendations 
and referrals were made based on the identified modifiable risk factors except for 
those fallers who have already followed up by that discipline. The major referrals 
and interventions provided to the fallers are described briefly in the following 
paragraphs. 
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1. Falls management exercise class 
For those fallers who were identified to have postural instability, they were 
referred to join the exercise class which was held in the Shatin Hospital. The 
exercise class was developed based on the FaME protocol (Skelton & Dinan， 
1999) which comprised balance and strength training. It was a 36-week 
training programme which was held twice per week and lasted for an hour per 
session. The group size was about four to six participants and their carers or 
maids were welcome to accompany the participants to join the exercise class. 
2. Rehabilitation in geriatric day hospital (GDH) 
Referrals for GDH in Shatin Hospital were given to those fallers who were 
found to have deconditioning for the recent period. The GDH provided 
multidisciplinary rehabilitation programmes which involved medical and 
nursing consultation, physiotherapy and occupational therapy training, social 
work service as the core components. Moreover, dietetic consultation, speech 
therapy service, and podiatry service were provided for those patients who 
were in need for that particular service. The fallers who had been referred to 
GDH could usually receive the rehabilitation programmes in two to four 
weeks. 
3. Medical consultation by geriatrician in specialist outpatient clinic 
For those fallers who had medical risk factors such as neurological, 
cardiovascular or medication related risk factors, referrals were given to them 
for follow up by geriatrician in the specialist outpatient clinic within the same 
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hospital. They were usually seen by the geriatrician for medical management 
within four weeks after issuing the referrals. 
4. Follow up by ophthalmologist 
Referrals for ophthalmological consultation were made for those fallers 
who had visual deficits or poor vision due to cataract or other medical related 
causes which could not be corrected by prescription of glasses. The first 
appointment dates arranged by the ophthalmology clinic for those fallers being 
referred were usually made in one year. 
5. Home safety assessment and modification by occupational therapist 
For those fallers who were identified to have potential hazards or risky 
behaviours at their home, they were referred to the occupational therapy 
department within the same hospital. Home visits were then arranged by 
occupational therapists for further home safety assessment and modification. 
6. Aids or hip protector prescription 
For those fallers who were identified to require walking aids, they were 
given referrals for buying the appropriate walking aids such as stick, 
quadripod or walking frame. With the referrals, the fallers could buy the 
walking aids directly at the "Rehab Shop" run by same hospital at a lower 
price. The measurement of appropriate height for the walking aids was taken 
by the assessors and its proper use was taught to the fallers at the falls 
assessment clinic. Moreover, hip protector was introduced to those fallers who 
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have a higher risk of falling and the fallers who preferred it could buy it 
directly at the clinic. 
7. Referral to medical social work (MSW) 
Referrals to MSW were made for those fallers or their carers who had 
social or caring problems. The MSW department is located within the same 
hospital and the services provided for the elderly usually include counselling, 
patient and carer education and support services, application for financial 
assistance and residential care home service. 
3.4 Plan of data analysis 
Descriptive statistics were used to analyze the characteristics of all the 
elderly fallers presented to A&E during the study period. Their demographics, 
rate of hip fracture, and the subsequent one-year data regarding the change in their 
health profile i.e. repeated occurrence of falls presenting to A&E for the 
subsequent one year, subsequent one-year mortality, and subsequent one-year 
hospitalization and length of stay (LOS) were described in terms of the continuous 
data for both groups of male and female fallers. Chi-square test was adopted to 
compare the difference between sexes and significant difference was indicated for 
those variables with p-value<0.05. Regarding seasonal variation for occurrence of 
falls, Poisson regression model was used to test if there is any significant 
difference for occurrence of falls among the four seasons as well as between 
winter and non-winter. Significant difference was also accepted at a p-value<0.05. 
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Descriptive statistics were also used to analyze the profile of the elderly 
fallers who received the comprehensive falls assessment. These data included 
their demographics, circumstances and consequences of falls, past history of falls, 
and health and functional profiles (i.e. activity level, self-perceived general health, 
morbidity, medication use, mobility status, lifestyle factors, BMI categories, 
visual acuity, various domains of physical and functional level, and presence of 
symptoms). Those categorical or dichotomous data were presented as the actual 
number and percentage distribution in terms of sex and age groups difference. 
Chi-square test was adopted to compare the differences between sexes and among 
age groups for all those descriptive analysis and significant difference was 
indicated for those variables with p-value<0.05. 
For comparing recurrent and non-recurrent fallers in terms of co-morbidity, 
their mean numbers of disease were calculated and compared with each other 
using unpaired Student's t-test. For comparing their functional profiles, the Mann-
Whitney U test was chosen for analysis as the variables were categorical data. 
These methods of analysis were also applied to the comparisons between fallers 
with and without injury in terms of co-morbidity and functional profile. For both 
the t-test and Mann-Whitney U test, significant difference was accepted at a p-
value<0.05. 
The health profile of the elderly fallers was also compared to that of the 
general older population in Hong Kong with regard to these aspects: 
demographics, self-perceived health, some lifestyle factors, morbidity, co-
morbidities, medication use, and BMI. The data for the general older population 
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were obtained from some large-scale population surveys in Hong Kong. The 
sources included Hong Kong Household Survey Report 1999 (Health, Welfare 
and Food Bureau, 1999), General Household Survey 2000 (Census and Statistics 
Department, 2001a), Thematic Household Survey 2001 & 2002 (Census and 
Statistics Department, 2001b), Population Census 2001 Thematic Report: Older 
Persons (Census and Statistics Department, 2002), Topical Health Report on 
Elderly Health (Department of Health, 2004) and Population Health Survey 
2003/04 (Department of Health, 2005). For all comparisons between the fallers 
and the general older population, chi-square test was used to evaluate if there is 
any significant difference between the two groups and significant difference was 
indicated for those variables with p-value<0.05. Only the age-matched fallers and 
general older population were included in each comparison. 
Comparisons in all the subsequent one-year results were made between 
fallers attended the falls assessment clinic and those who did not attended the 
clinic. Chi-square test was used to evaluate if there is any significant difference 
between the two groups in subsequent one-year mortality, recurrent falls with 
presentation to A&E and number of hospitalization. Moreover, unpaired Student's 
t-test was used to compare the difference between both groups in mean number of 
recurrent falls, mean number of hospitalization and mean LOS in subsequent one-
year. Significant difference was accepted at a p-value<0.05 for both chi-square 
and unpaired Student's t-test. All analysis was performed using SPSS version 13.0 
for Windows (SPSS Inc. Chicago, IL, US). 
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CHAPTER 4 RESULT 
4.1 Progression of elderly fallers 
The progression of the elderly fallers once they presented to A&E with 
falls is illustrated in Figure 4.1. The total occurrence of falls presenting to A&E 
over one year was 2942 with about 8 attendances per day. There were totally 2608 
fallers identified and 9.3% of them had more than one attendance to A&E as a 
result of a fall during the study period. Sixty percent of all the fallers were 
directly discharged home after attending A&E while the remaining 40% of the 
fallers were admitted to hospital for further management of their problems. For 
those fallers (N=1774) who were discharged home directly, only half of them had 
been given the referral for attending the falls assessment clinic. Nearly two-third 
(N=607) of the fallers who had the referrals attended the clinic and undergone the 
comprehensive assessment. For those fallers (N=l 168) admitted to hospital, 50 of 
them died during the hospital stay and two-third (N=779) of them were transferred 
to other hospitals for further management or rehabilitation. The remaining (N=339) 
were discharged home after being treated in the former admission and they were 
invited to attend the falls assessment clinic by telephone contact. About six-tenth 
(N=200) of the fallers approached by telephone attended the clinic. There were 
altogether 807 attendances to the clinic which constituted about 27% of the total 
occurrence of falls presenting to A&E. 
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Figure 4.1 Progression of elderly fallers once they presented to A&E with 
falls 
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4.2 Characteristics of all elderly fallers presented to A&E 
4.2.1 Demographics 
The total occurrence of falls presenting to A&E over one year was 2942 
which was contributed by 2608 fallers. Their mean age was 79.6±8.0 and half of 
them aged 80 or above. The mean age for female (80.3) was significantly 
(p<0.001) higher than that for male (78.0). The age distribution for all the fallers 
presenting to A&E is shown in Table 4.2(a). About seven out of ten fallers were 
female. 
4.2.2 Rate of hip fracture 
About 9.6% (i.e. 283 out of 2608) of all the fallers presenting to A&E 
suffered from hip fracture as a result of their falls. 
4.2.3 Seasonal variation for occurrence of falls 
Figure 4.2 indicates the number of falls in various months over the one-
year study period. The occurrence of falls was further categorized into four 
seasons to test if there was any seasonal difference in number of falls. Table 4.2(b) 
shows the distribution of falls in four seasons. By using Poisson regression model, 
a significant seasonal variation was found for the occurrence of falls. There was a 
significantly (p<0.001) higher number of falls occurring in winter when compared 
to that in either spring or summer. No significant difference in number of falls was 
found between winter and autumn. Alternatively, a significant (p<0.001) higher 
number of falls occurred in winter than that occurred in non-winter. There were no 
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significant differences in seasonal pattern of fall rates between sexes and among 
different age groups. 
4.2.4 Subsequent one-year mortality 
The total mortality was 11.2% which included the 50 deaths during the 
first presentation to A&E with falls. The subsequent one-year mortality was 9.5% 
which excluded the 50 deaths. Male fallers were found to have a significantly 
higher subsequent one-year mortality than that of female fallers (14% versus 7%) 
which is indicated in Table 4.2(c). 
4.2.5 Subsequent one-year occurrence of falls with presentation to A&E 
The rate of recurrent falls with presentation to A&E in subsequent one 
year was 21.4%. About 16% of all the fallers had one recurrent fall and the 
remaining 5% of them had two or more recurrent falls in the subsequent one year. 
The distribution of subsequent falls among all the fallers is shown in Table 4.2(d). 
There was significant difference in occurrence of subsequent one-year falls among 
different age groups as shown in Table 4.2(e). The rate of subsequent falls 
increased significantly with an increasing age of the fallers. No significant 
difference was found in subsequent falls between male and female fallers. 
4.2.6 Subsequent one-year hospitalization and length of stay 
The rate of subsequent one-year hospitalization was 49% and the mean 
length of stay for all the subsequent hospitalization was 11.7 days per each 
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admission. The male fallers had a significantly higher rate of subsequent 
hospitalization when compared to female fallers (i.e. 55% versus 46%) which is 
shown in Table 4.2(f). However, no significant difference was found in mean 
length of stay between both sexes. 
Table 4.2(a) Age distribution for all fallers presenting to A&E by sex 
Age Male Female All 
N=818 N=1790 N=2608 
N (%) N (%) N (%) 
60-69 114(13.9) 185 (10.3) 299(11.5) 
70-79 370 (45.2) 634(35.4) 1004 (38.5) 
80-89 282 (34.5) 720 (40.2) 1002 (38.4) 
90 or above 52 (6.4) 251 (14.0) 303 (11.6) 
X2 value = 53.62，pO.OOl 
Figure 4.2 No. of falls in various months 
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Table 4.2(b) Distribution of falls in four seasons 
Season N (%) “ 
Spring (Mar -May) 713(24.2) 
Summer ( Jun -Aug) 553 (18.8) 
Autumn (Sep - N o v ) 804 (27.3) 
Winter (Dec — Feb) 872 (29.6) 
Table 4.2(c) Subsequent one-year mortality by sex 
Subsequent one-year Male Female All 
mortality N=796 N=1762 N=2558 
N W N (%) N (%) 
Yes 112(14.1) 131 (7.4) 243 (9.5) 
No 684 (85.9) 1631 (92.6) 2315 (90.5) 
X2 value = 28.08，pO.OOl 
Table 4.2(d) Distribution of subsequent one-year occurrence of falls among 
all fallers 
Number of subsequent fall N (%) 
0 2050 (78.6) 
1 425 (16.3) 
2 95 (3.6) 
3 27 (1.0) 
4 10(0.4) 
7 1 (<0.1) 
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Table 4.2(e) Subsequent one-year occurrence of falls by age group 
Occurrence of falls 60-69 70-79 80-89 
N=299 N=1004 N=1002 N=303 
N (%) N (%) N (%) 
Yes 30(10.0) 188 (18.7) 232 (23.2) 108 (35.6) 
No 269 (90.0) 816(81.3) 770(76.8) 195 (64.4) 
X2 value = 65.63, p<0.001 
Table 4.2(f) Subsequent one-year hospitalization by sex 
Subsequent one-year Male Female All 
hospitalization N=818 N=1790 N=2608 
N (%) N (%) N (%) 
Yes 449 (54.9) 829(46.3) 1278 (49.0) 
No 369 (45.1) 961 (53.7) 1330 (51.0) 
X^ value = 16.53，pO.OOl 
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4.3 Profile of elderly fallers who received comprehensive falls assessment 
4.3.1 Demographics 
There were totally 807 elderly who have undergone the comprehensive 
falls assessment. It constituted about 31% of all eligible cases (i.e. 2608) 
presenting to A&E with a fall during the study period. Their mean age was 
78.6±8.0 and nearly half of the fallers being assessed aged 80 or above. The mean 
age for female (79.1) was significantly (p<0.05) higher than that for male (77.6). 
The age distribution is shown in Table 4.3(a). About two-third of the fallers were 
female. There were 43% and 37% of fallers living in public and private flats 
respectively. Only one-sixth of them resided in old age homes (Table 4.3(b)). 
There was a significant difference (p<0.05) between the support network of the 
male & female fallers which is shown in Table 4.3(c). Majority of the fallers (over 
two-third) lived with family and there was a higher proportion of female fallers 
lived alone or lived in old age home than that of male fallers. 
Regarding their education level shown in Table 4.3(d), most of the fallers 
obtained primary or less than primary education. There was a significant (p<0.00l) 
higher proportion of male fallers than that of female fallers in attaining a higher 
education level. For the subjective socioeconomic status shown in Figure 4.3(a), 
fallers rated themselves differently between the community ladder and the Hong 
Kong ladder in general. There was an increasing trend for the fallers to rate 
themselves lower in the Hong Kong ladder while there was an increasing trend for 
the fallers to rate themselves towards the mid-point score in the community ladder. 
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Table 4.3(a) Age distribution among fallers by sex 
Age Male Female 
N=257 N=550 
N (%) N (%) 
60-69 37(14.4) 78 (14.2) 
70-79 116(45.1) 204 (37.1) 
80-89 89(34.6) 204 (37.1) 
90 or above 15(5.8) 64(11.6) 
X2 value = 9.175, p = 0.027 
Table 4.3(b) Type of residence among fallers 
Type of residence Male Female All 
N=257 N=550 N 二 807 
N (%) N (%) N ^ 
Public housing 126(49.0) 217 (39.5) 343 (42.5) 
Private flat 88 (34.2) 208 (37.8) 296 (36.7) 
Village cottage 11 (4.3) 21 (3.8) 32 (4.0) 
Subvented old age home 17 (6.6) 61 (11.1) 78 (9.7) 
Private old age home 15 (5.8) 43 (7.8) 58 (7.2) 
No significant difference between male & female fallers in type of residence 
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Table 4.3(c) Support network among fallers by sex 
Support network Male Female 
N=257 N=550 
N (%) N (%) 
Live with family 192 (74.7) 355 (64.5) 
Alone & support by family 22 (8.6) 67 (12.2) 
or social service 
Alone & no support 11 (4.3) 24 (4.4) 
Live in residential care home 32 (12.5) 104(18.9) 
X2 value = 9.404, p = 0.024 
Table 4.3(d) Education level among fallers by sex 
Education level Male Female 
N=257 N=550 
N (%) N (%) 
Less than primary level 100 (38.9) 397 (72.2) 
Primary level 96 (37.4) 96 (17.5) 
Secondary level 51 (19.8) 49 (8.9) 
Tertiary or above 10 (3.9) 8(1.5) 
X2 value =82.201, p < 0.001 
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Figure 4.3 Self-rated socioeconomic status among fallers 
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4.3.2 Circumstances, consequences and past history of falls 
4.3.2(a) Time and place of falls 
Table 4.3(e) indicates the time & place of falls among fallers by sex. 
There was no significant difference between male and female fallers in both time 
and place of falls. About 60% of falls occurred during day time (i.e. between 
7:00am to 5:00pm). There was similar occurrence of falls at home and outside 
which constituted 53% and 47% respectively. Significant differences were 
observed in both time and place of falls among different age groups which are 
shown in Table 4.3(f). There was an increasing trend for occurrence of falls 
during midnight to early morning (i.e. from 0:00am to 7:00am) towards older age 
groups. Almost one-fourth of fallers aged 90 or above fell during mid-night to 
early morning but only 13% of fallers aged 60-79 fell during that period. While a 
decreasing trend was observed for occurrence of falls during day time from 67% 
aged 60-69 to 44% aged >90. A higher proportion of falls occurred at home rather 
than outside by fallers in older age groups when compared to their younger 
counterparts. About 75% of fallers aged >90 and 46% aged 60-69 fell inside home. 
4.3.2(b) Activity during falls 
No significant difference in activity during fall was observed between 
both sexes. Almost half of the fallers were walking while fall occurred and the 
remaining fallers were engaging in other daily activities such as negotiating stairs 
(8.6%), performing transfer (7.3%), getting up from bed (6.7%) and so on which 
are indicated in Table 4.3(g). There was significant difference in activity during 
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falls among different age groups as shown in Table 4.3(h). Walking, getting up 
from bed and transfer were the three major activities identified for fallers in the 
oldest age group while walking, negotiating stairs and standing were identified for 
those in the younger age group. 
4.3.2(c) Causes for falls 
Table 4.3(i) shows that lower limbs weakness, unsteady gait and trip were 
the three most common causes for falls by both male & female fallers. Most 
causes were similar between both sexes and significant differences in sexes were 
found in two of the causes, trip (16% for male versus 24% for female) and 
dizziness (14% for male versus 8% for female). As shown in Table 4.3(j), there 
were significant differences among different age groups in three of the causes 
which were lower limbs weakness, unsteady gait and slip. The older the age, the 
more prevalent the lower limbs weakness and unsteady gait. About 43% and 32% 
of the fallers aged >90 claimed that lower limbs weakness and unsteady gait were 
the reasons for their falls respectively. There was significantly more faller in 
younger age groups regarded slip as the cause for their falls with 12-16% of fallers 
below 80 years old but less than 9% in those aged above 80 identified. 
4.3.2(d) Consequences of falls 
Table 4.3(k) shows the presence of serious injury after falls (i.e. fracture, 
head injury required hospitalization, joint dislocation or laceration required 
suturing) among fallers by sex. About 37% of fallers being assessed suffered from 
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serious injury and no significant difference between sexes was found. No 
significant difference was also observed in the presence of serious injury among 
different age groups. 
As shown in Table 4.3(1)，there was significant difference in the presence 
of fracture between sexes. A higher percentage of female fallers had fracture 
compared with male (25% versus 14%). However, there was no significant 
difference among different age groups in the presence of fracture after falls. For 
those fractures sustaining after falls, wrist and humerus were the most common 
sites of fracture as indicated in Table 4.3(m). Significant differences were also 
found between both sexes in the two sites, wrist and humerus, with greater 
percentage of female than male having fracture in those sites. No significant 
difference was observed among different age groups in the site of fracture 
sustaining after falls. 
4.3.2(e) Past history of falls 
About 40% of the fallers being assessed reported to have recurrent fall (i.e. 
> 1 previous fall) for the past one year and no significant differences were 
observed between both sexes and among different age groups in proportion of 
having recurrent fall. Table 4.3(n) illustrates the distribution of recurrent falls 
among fallers for the past one year. 
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Table 4.3(e) Time and place of falls by sex 
Time/Place Male Female All 
N=257 N=550 N=807 
N (%) N (%) N ^ 
Time at fall 
7:00-17:00 145 (56.4) 326 (59.3) 471 (58.4) 
17:00-0:00 48 (18.7) 78 (14.2) 126(15.6) 
0:00-7:00 36(14.0) 73 (13.3) 109(13.5) 
Unknown/Forgot 28 (10.9) 73 (13.3) 101 (12.5) 
Place of fall 
Home 129 (50.2) 299(54.4) 428 (53.0) 
Outside 128 (49.8) 251 (45.6) 379 (47.0) 
No significant difference between male & female fallers in both time & place of 
falls 
Table 4.3(f) Time and place of falls by age group 
Time/Place 60-69 70-79 80-89 
N=115 N=320 N=293 N=79 
N T O N W T ^ 
Time at fall* 
7:00-17:00 77 (67.0) 196 (61.3) 163 (55.6) 35 (44.3) 
17:00-0:00 17 (14.8) 51 (15.9) 52 (17.7) 6(7.6) 
0:00-7:00 15 (13.0) 38 (11.9) 37 (12.6) 19 (24.1) 
Unknown/Forgot 6 (5.2) 35 (10.9) 41 (14.0) 19(24.1) 
Place of f a i r 
Home 53 (46.1) 154 (48.1) 162 (55.3) 59(74.7) 
Outside 62(53.9) 166 (51.9) 131 (44.7) 20(25.3) 
*X2 value =30.902, p < 0.001 
+ X2 value =20.789, p < 0.001 
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Table 4.3(g) Activity during falls by sex 
Activity during fall Male Female All 
N=257 N=550 N 二 807 
N ^ N (%) N (%) 
Walking 118 (45.9) 284 (51.6) 402 (49.8) 
Getting up from bed 16(6.2) 38 (6.9) 54(6.7) 
Sitting 12(4.7) 17(3.1) 29(3.6) 
Standing 14(5.4) 29 (5.3) 43 (5.3) 
Transfer 22 (8.6) 37 (6.7) 59 (7.3) 
Up/down stairs 20 (7.8) 49 (8.9) 69 (8.6) 
Toileting 13(5.1) 19(3.5) 32(4.0) 
Bathing 3(1.2) 12(2.2) 15(1.9) 
Others 39(15.2) 65 (11.8) 104 (12.9) 
No significant difference between male & female fallers in activity during fall 
Table 4.3(h) Activity during falls by age group 
Activity during fall 60-69 70-79 80-89 
N=115 N=320 N=293 N=79 
N (%) N (%) N (%) 
Walking 58 (50.4) 157 (49.1) 151 (51.5) 36 (45.6) 
Getting up from bed 2(1.7) 22 (6.9) 18(6.1) 12(15.2) 
Sitting 6 (5.2) 9 (2.8) 11(3.8) 3(3.8) 
Standing 7(6.1) 17(5.3) 16(5.5) 3 (3.8) 
Transfer 2(1.7) 23 (7.2) 24 (8.2) 10(12.7) 
Up/down stairs 11 (9.6) 31 (9.7) 21 (7.2) 6 (7.6) 
Toileting 3 (2.6) 11 (3.4) 14 (4.8) 4 (5.1) 
Bathing 3 (2.6) 7(2.2) 5(1.7) 0(0.0) 
Others 23 (20.0) 43 (13.4) 33 (11.3) 5 (6.3) 
X^ value =38.859, p=0.028 
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Table 4.3(i) Causes for falls by sex 
Cause for fall Male Female All 
N=257 N=550 N=807 
N (%) N (%) N ^ 
Lower limbs weakness 75 (29.2) 150 (27.3) 225 (27.9) 
Unsteady gait 54 (21.0) 125 (22.7) 179 (22.2) 
Trip 42(16.3) 130 (23.6) 172(21.3) 
Slip 37 (14.4) 58 (10.5) 95 (11.8) 
Risky behaviour 32(12.5) 64(11.6) 96 (11.9) 
Footwear problem 28 (10.9) 44(8.0) 72(8.9) 
Dizziness 35 (13.6) 46 (8.4) 81 (10.0) 
Syncope 10(3.9) 17(3.1) 27 (3.3) 
Drowsiness 4(1.6) 8(1.5) 12(1.5) 
Palpitation 3(1.2) 9(1.6) 12(1.5) 
Knocked down by other 6(2.3) 28 (5.1) 34 (4.2) 
Unknown 25 (9.7) 69 (12.5) 94(11.6) 
Other reason for fall 28 (10.9) 50 (9.1) 78 (9.7) 
Significant differences were found between sexes in the following two causes for 
fall: trip (X^value=5.556, p=0.018) and dizziness (X^ value=5.357, p=0.021) 
Table 4.3(j) Causes for falls by age group (only the causes with significant 
difference among age groups are shown) 
Cause for fall 60-69 70-79 80-89 
N=115 N=320 N=293 N=79 p-value 
W ^ ) N (%) N (%) N ^ 
Lower limbs 16(13.9) 78 (24.4) 97 (33.1) 34(43.0) <0.001 
weakness 
Unsteady gait 15 (13.0) 65 (20.3) 74 (25.3) 25 (31.6) <0.01 
Slip 14(12.2) 50(15.6) 24(8.2) 7 (8.9) 0.031 
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Table 4.3(k) Presence of serious injury after falls by sex 
Presence of serious Male Female All 
injury N=257 N 二550 N=807 
N (%) N (%) W ^ ) 
Yes 88 (34.2) 211 (38.4) 299 (37.1) 
No 169 (65.8) 339(61.6) 508 (62.9) 
No significant difference between male & female fallers in presence of serious 
injury 
Table 4.3(1) Presence of fracture after falls by sex 
Presence of fracture Male Female All 
N=257 N=550 N=807 
N (%) N (%) N ^ 
Yes 36(14.0) 138 (25.1) 174 (21.6) 
No 221 (86.0) 412 (74.9) 633 (78.4) 
X2 value =12.722, pO.OOl 
Table 4.3(m) Site of fracture by sex 
Site of fracture Male Female AH 
N=257 N=550 N=807 
N (%) N (%) W(%) 
Wrist 3 (1.2) 47 (8.5) 50 (6.2) 
Humerus 5 (1.9) 28 (5.1) 33 (4.1) 
Spine 5(1.9) 14(2.5) 19(2.4) 
Hip 1(0.4) 7(1.3) 8(1.0) 
Tibia/fibula 1 (0.4) 3 (0.5) 4 (0.5) 
Ribs 6(2.3) 17(3.1) 23(2.9) 
Other sites 15 (5.8) 32 (5.8) 47 (5.8) 
Significant differences were found between male & female fallers in the following 
two sites of fracture: wrist (X^ value: 16.406，pO.OOl) and humerus (X 
value=4.418，p=0.036) 
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Table 4.3(n) Distribution of recurrent falls among fallers for the past one 
year 
Number of recurrent fall per faller N (%) 
0 481 (59.9) 
1 159(19.8) 
2 75 (9.3) 
3 25 (3.1) 
4 20 (2.5) 
5 11 (1.4) 
6 5 (0.6) 
7 6 (0.7) 
9 16(2.0) 
11 1(0.1) 
19 3 (0.4) 
99 1 (0.1) 
N=803, missing/unknown: 4 
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4.3.3 Health and functional profile 
4.3.3(a) Activity level and self-perceived general health 
Table 4.3(o) shows that there was no significant difference between male 
and female fallers in activity level. Over half of the fallers being assessed were 
classified to be very active in terms of activity level (i.e. those fallers either had 
vigorous physical demands in daily life or had >7 hours of physical activity 
regularly per week). Only 8.5% of the fallers were very inactive in their daily 
routine. Regarding the self-perceived general health among fallers as shown in 
Table 4.3(p), there was significantly more proportion of male than female fallers 
(8.8% versus 3.3%) rated their health as excellent. Overall, similar proportion 
(about one-third) of male and female fallers rated their health as good and another 
one third of the fallers rated as fair. About 20% and 4% of the fallers rated 
themselves as poor and very poor in health respectively. 
4.3.3(b) Morbidity, co-morbidity and medication 
Table 4.3(q) shows the prevalence of various diseases among fallers. 
Hypertension and cataract were the most prevalent diseases among fallers which 
constituted 65.7% and 54.8% respectively of all the fallers being assessed. 
Arthritis, diabetes mellitus, CVA, heart disease and previous fracture were 
common with about 20% to 30% of the fallers having one of such diseases. About 
13% of the fallers had dementia and 8% had osteoporosis. Significant differences 
were observed between sexes in having four types of the diseases, with 
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significantly more male than female having CVA and Parkinsonism but more 
female than male having osteoporosis and cataract. 
Table 4.3(r) illustrates the co-morbidity among fallers. Over 80% of the 
fallers being assessed were having two or more of the diseases aforementioned in 
Table 4.3(q). Almost one quarter of the fallers had three types of disease and 
another one quarter had two types of disease per each faller. Some even had four 
and five types of disease which made up of 18.1% and 10.2% respectively of all 
the fallers being assessed. 
Table 4.3(s) shows the various types of medication taken among fallers 
by sex. The types of medication taken among fallers were consistent with the 
diseases having by the fallers. Three-fifth and one-fifth of the fallers had been 
taking antihypertensive and diabetes drugs respectively for the past one month. 
Fifteen percent of the fallers had been taking cardiac dug. Significant differences 
were found between sexes in taking three types of medication, with significantly 
more male than female taking aspirin (34.2% versus 21.3%) and laxative (24.5% 
versus 13.8%) and more female than male taking pain killer (18% versus 11.3%). 
4.3.3(c) Mobility status 
No significant difference was found between male and female fallers in 
mobility status as shown in Table 4.3(t). Forty nine percent of the fallers being 
assessed were able to walk unaided. Twenty eight percent of the fallers used stick 
during walking. About six percent and eight percent of the fallers required 
quadripod and walking frame respectively for assisting walking while the 
remaining ten percent were wheelchair users. 
7 6 
4.3.3(d) Visual acuity 
Table 4.3(u) shows the visual acuity among fallers by sex. There was no 
significant difference between male and female fallers in visual acuity. Similar 
proportions (about 20%) of fallers were rated as 20/20, 20/30 and 20/50 in the 
visual acuity measurement using Snellen chart. 
4.3.3(e) Cigarette, alcohol and milk consumption 
The fallers were asked about their habits in consumption of cigarette, 
alcohol and milk for the past one year. As shown in Table 4.3(v)，over 90% of all 
the fallers being assessed did not have the habits of smoking and drinking alcohol 
for the past one year. There were significantly more male than female fallers in 
both habits of smoking (16% versus 2%) and drinking alcohol (11% versus 2%). 
Table 4.3(w) indicates the amount of milk consumption per week among fallers 
by sex. Female fallers significantly consumed a higher amount of milk compared 
with male fallers. 
4.3.3(f) BMI 
Table 4.3(x) shows the BMI categories among fallers by sex. No 
significant difference was observed between sexes. Over half of the fallers (53.4%) 
had healthy weight. About 26% of the fallers were overweight. Only 4% of the 
fallers were obese and about 7% were underweight. 
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4.3.3(g) Various domains of physical and functional level 
The detail results of all the following domains of physical & functional 
level among the fallers are shown in Table 4.3(y). No significant differences were 
observed between male and female fallers in all domains except cognitive 
function as measured by MMSE. 
i) Activities of daily living (ADL) 
The level of dependence on ADL among the fallers was measured by 
modified Barthel index. Nearly half (45%) of the fallers were independent in ADL. 
About one-fourth (23.5%) of the fallers required minimal assistance and 12.4% 
needed mild assistance in ADL. Smaller proportions of the fallers were 
categorized as moderate dependence (9.2%), severe dependence (5.6%) and total 
dependence (3.1%) in ADL. 
ii) Instrumental activities of daily living (lADL) 
The lADL of the fallers were measured by number of impairment in five 
kinds of lADL (i.e. walking outdoors, negotiating stairs, preparing own meals, 
doing heavy housework and buying groceries). Thirty percent of the fallers had no 
impairment in lADL. Similar proportion (28.4%) of the fallers had impairment in 
all the five kinds of lADL. Relatively smaller proportions (15.2% and 12.1%) of 
the fallers were found to have impairment in one and two kinds of I ADL 
respectively. The remaining 13% of the fallers had impairment in three to four 
kinds oflADL. 
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iii) Cognitive function 
CMMSE was used to screen for cognitive impairment among the fallers. A 
significantly higher proportion of female than that of male fallers (37.5% versus 
25.7%) was found to have cognitive impairment. 
iv) Depression 
The GDS-4 (Geriatric depression scale-four-item short form) was adopted 
to screen for depression among fallers. Majority (65.6%) of the fallers were not 
prone to depression while 28.6% of the fallers were prone to depression. 
V) Functional mobility 
The functional mobility of the fallers was measured by the time taken to 
complete the Time up and go test (TUGT). Over half (56.3%) of the fallers were 
identified as having normal performance using local reference. About one-third of 
the fallers were classified as below normal performance. The remaining one-tenth 
of the fallers did not complete the TUGT due to limited mobility or refusal to take 
part in this test. 
vi) Balance 
The balance of the fallers was assessed by using the Berg balance scale 
(BBS short-form). Over sixty percent of the fallers were within normal 
performance and one-third of the fallers were below normal performance in terms 
of balance. 
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vii) Exercise capacity 
Six-minute walk test (6MWT) was taken to assess the exercise capacity of 
the fallers. Due to the variations in assessment methods, the results of the 6MWT 
could not be compared with a standardized score. The results were interpreted by 
differentiating the ranges of distance completed by the fallers in the test. As 
shown in Table 4.3(y) for the result of 6MWT, a significantly higher proportion of 
male fallers walked with a longer distance during the test compared with female 
fallers. 
4.3.3(h) Presence of symptoms 
Table 4.3(z) shows the presence of symptoms for the past one year 
among fallers by sex. No significant difference was found between sexes in 
having the symptoms for the past one year. Lower limbs weakness and unsteady 
gait were two common symptoms which were reported by 46.6% and 40.7% of 
the fallers respectively. Twenty two percent of the fallers reported to have poor 
hand dexterity. About 17% and 15% of the fallers reported to have dizziness and 
drowsiness respectively. 
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Table 4.3(o) Activity level among fallers by sex 
Activity level Male Female All 
N=256 N=548 N=804 
N (%) N (%) N (%) 
Very inactive 17 (6.6) 51 (9.3) 68 (8.5) 
Moderately inactive 50(19.5) 98 (17.9) 148 (18.4) 
Moderately active 60 (23.4) 96 (17.5) 156(19.4) 
Very active 129 (50.4) 303 (55.3) 432 (53.7) 
N=804，missing: 3; No significant difference between male & female fallers in 
activity level 
Table 4.3(p) Self perceived general health among fallers by sex 
General health Male Female All 
N=251 N=523 N=774 
N (%) N (%) W(%) 
Excellent 22 (8.8) 17 (3.3) 39 (5.0) 
Good 86(34.3) 174(33.3) 260 (33.6) 
Fair 85 (33.9) 202 (38.6) 287 (37.1) 
Poor 47 (18.7) 108 (20.7) 155 (20.0) 
Very poor 11 (4.4) 22 (4.2) 33 (4.3) 
N=774，missing: 33; X^ value =11.647, p=0.02 
81 
Table 4.3(q) Types of disease among fallers by sex 
Type of disease Male Female All 
N=257 N=550 N=807 p-value 
N (%) N (%) N (%) 
Hypertension 157 (61.1) 373 (67.8) 530 (65.7) NS 
Cataract 114(44.4) 328(59.6) 442 (54.8) <0.001 
Arthritis 76(29.6) 163 (29.6) 239 (29.6) NS 
Diabetes mellitus 78 (30.4) 155 (28.2) 233 (28.9) NS 
CVA 84 (32.7) 104(18.9) 188 (23.3) <0.001 
Heart disease 64 (24.9) 115 (20.9) 179 (22.2) NS 
Previous fracture 25 (9.7) 137 (24.9) 162 (20.1) NS 
Dementia 27 (10.5) 76(13.8) 103 (12.8) NS 
Osteoporosis 0 (0.0) 66(12.0) 66(8.2) <0.001 
COAD/Asthma 26(10.1) 35 (6.4) 61 (7.6) NS 
Glaucoma 19(7.4) 26(4.7) 45 (5.6) NS 
Depression 9 (3.5) 28 (5.1) 37 (4.6) NS 
Parkinsonism 15(5.8) 21(3.8) 36(4.5) <0.001 
NS: not significant 
Table 4.3(r) Number of diseases per faller 
Number of disease per faller N (%) 
0 31 (3.8) 
1 125(15.5) 
2 190 (23.5) 
3 196 (24.3) 
4 146(18.1) 
5 82 (10.2) 
6 26 (3.2) 
7 10(1.2) 
8 1 (0.1) 
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Table 4.3(s) Types of medication taken among fallers by sex 
Type of medication Male Female All 
N=257 N=550 N=807 p-value 
W(%) N (%) N (%) 
Antihypertensive 150 (58.4) 337 (61.3) 487 (60.3) NS 
Diabetes drug 50(19.5) 127(23.1) 177 (21.9) NS 
Cardiac drug 47 (18.3) 74(13.5) 121 (15.0) NS 
Aspirin 88 (34.2) 117 (21.3) 205 (25.4) <0.001 
Pain killer 29(11.3) 99(18.0) 128 (15.9) 0.015 
Laxative 63 (24.5) 76(13.8) 139(17.2) <0.001 
COAD/Asthma drug 27 (10.5) 36 (6.5) 63 (7.8) NS 
Hypnotic/Tranquiller 18 (7.0) 30 (5.5) 48 (5.9) NS 
Antidepressant 16(6.2) 37(6.7) 53(6.6) NS 
Antipsychotic 13 (5.1) 32 (5.8) 45 (5.6) NS 
Anti-Parkinsonism 13(5.1) 17(3.1) 30(3.7) NS 
Other 100(38.9) 139(25.3) 239 (29.6) <0.001 
NS: not significant 
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Table 4.3(t) Mobility status among fallers by sex 
Mobility status Male Female All 
N=257 N=550 N=807 
W(%) N (%) N (%) 
Unaided 124 (48.2) 267 (48.5) 391 (48.5) 
Stick 76 (29.6) 152(27.6) 228 (28.3) 
Quadripod 15 (5.8) 32 (5.8) 47 (5.8) 
Walking frame/ 17 (6.6) 46(8.4) 63 (7.8) 
Need assistance 
Wheelchair 25 (9.7) 53 (9.6) 78 (9.7) 
No significant difference between both sexes in mobility status 
Table 4.3(u) Visual acuity among fallers by sex 
Visual acuity Male Female All 
(value from Snellen chart) N=257 N=550 N=807 
N (%) N (%) N (%) 
20/10 8 (3.1) 12(2.2) 20 (2.5) 
20/15 46(17.9) 63 (11.5) 109(13.5) 
20/20 53 (20.6) 115 (20.9) 168 (20.8) 
20/30 62 (24.1) 121 (22.0) 183 (22.7) 
20/50 46(17.9) 122 (22.2) 168 (20.8) 
20/70 10(3.9) 30 (5.5) 40(5.0) 
20/100 8 (3.1) 21 (3.8) 29 (3.6) 
20/200 8 (3.1) 18 (3.3) 26 (3.2) 
Missing/unknown 16(6.2) 48 (8.7) 64(7.9) 
No significant difference between both sexes in visual acuity 
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Table 4.3(v) Cigarette and alcohol consumption among fallers by sex 
Cigarette/alcohol Male Female All p-value 
consumption N=257 N=550 N=807 
N (%) N (%) N (%) 
Smoking 
Yes 42 (16.3) 11 (2.0) 53 (6.6) <0.001 
No 215 (83.7) 539 (98.0) 754(93.4) 
Drinking alcohol 
Yes 29(11.3) 11 (2.0) 40 (5.0) <0.001 
No 228 (88.7) 539(98.0) 767 (95.0) 
Table 4.3(w) Milk consumption per week among fallers by sex 
Milk consumption Male Female All 
per week (ml) N=257 N=550 N=807 
N (%) N (%) 
0 (no consumption) 165 (64.2) 277 (50.4) 442 (54.8) 
<1000 28 (10.9) 83 (15.1) 111 (13.8) 
1001-2000 51 (19.8) 139 (25.3) 190 (23.5) 
2001-3000 7 (2.7) 41 (7.5) 48 (5.9) 
3001-4000 3 (1.2) 7 (1.3) 10(1.2) 
>4000 3 (1.2) 3 (0.5) 6(0.7) 
X2 value =18.076, p=0.003 
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Table 4.3(x) BMI categories among fallers by sex 
BMI categories Male Female All 
N=257 N=550 N=807 
N (%) N (%) N ^ 
Underweight 14(5.4) 45 (8.2) 59 (7.3) 
Healthy weight 137 (53.3) 294 (53.5) 431 (53.4) 
Overweight 75 (29.2) 137 (24.9) 212 (26.3) 
Obese 8 (3.1) 25 (4.5) 33 (4.1) 
Missing/unknown 23 (8.9) 49 (8.9) 72 (8.9) 
No significant difference between both sexes in BMI categories 
Table 4.3(y) Physical and functional assessment results among fallers by sex 
Physical/functional Male Female All 
assessment N=257 N=550 N=807 
W ^ ) N (%) N (%) 
Modified BI 
Independent 127 (49.4) 237 (43.1) 364 (45.1) 
Minimal dependent 53 (20.6) 137 (24.9) 190 (23.5) 
Mild dependent 28 (10.9) 72(13.1) 100 (12.4) 
Moderate dependent 24 (9.3) 50 (9.1) 74 (9.2) 
Severe dependent 16 (6.2) 29 (5.3) 45 (5.6) 
Total dependent 7 (2.7) 18(3.3) 25 (3.1) 
Not completed the test 2(0.8) 7(1.3) 9(1.1) 
Number of lADL impairment 
None 88 (34.2) 157 (28.5) 245 (30.4) 
One 38 (14.8) 85 (15.5) 123 (15.2) 
Two 30(11.7) 68 (12.4) 98 (12.1) 
Three 18 (7.0) 49(8.9) 67 (8.3) 
Four 12 (4.7) 29 (5.3) 41(5.1) 
Five 70 (27.2) 159(28.9) 229 (28.4) 
Not completed the test 1 (0.4) 3 (0.5) 4 (0.5) 
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Table 4.3(y) Physical and functional assessment results among fallers by sex 
(cont'd) 
Physical/functional Male Female All 
assessment N=257 N=550 N=807 
CMMSE* 
With cognitive impairment 66 (25.7) 206 (37.5) 272 (33.7) 
Without cognitive impairment 186 (72.4) 320 (58.2) 506 (62.7) 
Not completed the test 5 (1.9) 24 (4.4) 29 (3.6) 
GDS-4 items 
Prone to depression 64 (24.9) 167 (30.4) 231 (28.6) 
Not prone to depression 179(69.6) 350 (63.6) 529 (65.6) 
Not completed the test 14(5.4) 33 (6.0) 47 (5.8) 
Time UP & go test CTUGT) 
Below normal performance 75 (29.2) 193 (35.1) 268 (33.2) 
Within normal performance 158 (61.5) 296 (53.8) 454 (56.3) 
Not completed the test 24(9.3) 61 (11.1) 85 (10.5) 
BBS short-form 
Below normal performance 78 (30.4) 194 (35.3) 272 (33.7) 
Within normal performance 170 (66.1) 332 (60.4) 502 (62.2) 
Not completed the test 9 (3.5) 24 (4.4) 33 (4.1) 
Six-minute walk test (6MWT)* 
<200m 56(21.8) 159 (28.9) 215 (26.6) 
200-399m 118 (45.9) 239 (43.5) 357 (44.2) 
>400m 37(14.4) 47 (8.5) 84(10.4) 
Not completed the test 46(17.9) 105 (19.1) 151 (18.7) 
* Significant differences were found between sexes in CMMSE (X^ value =15.680, 
p<0.001) and 6MWT (X^ value =9.466, p<0.05) 
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Table 4.3(z) Presence of symptoms for the past one year among fallers by sex 
Presence of symptoms Male Female All 
N=255 N=537 N=792 
N (%) N (%) N ( % ) ^ 
Lower limbs weakness 117 (45.9) 252 (46.9) 369 (46.6) 
Unsteady gait 95 (37.3) 227 (42.3) 322 (40.7) 
Dizziness 36(14.1) 98 (18.2) 134(16.9) 
Drowsiness 40(15.7) 78 (14.5) 118 (14.9) 
Poor hand dexterity 65 (25.5) 112 (20.9) 177 (22.3) 
N=792, missing: 15; No significant difference between both sexes in the presence 
of symptoms 
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4.4 Uptake of interventions or referrals by elderly fallers 
4.4.1 Uptake rate of various interventions or referrals 
Table 4.4(a) indicates the uptake rate for various interventions or referrals 
among fallers. The uptake rates for different interventions or referrals varied. 
There were higher uptake rates (77%-87%) for geriatrics outpatient consultation, 
ophthalmology, medical social work and walking aids prescription but lower 
uptake rates (40%-52%) for exercise class, home assessment/modification and 
geriatrics day hospital (GDH). 
4.4.2 Reasons for refusing interventions or referrals 
For those fallers who refused to take up the interventions or referrals, their 
reasons of refusal were briefly noted. The common reasons for refusing GDH, 
exercise class or home assessment were listed in Table 4.4(b). 
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Table 4.4(a) Uptake rate of interventions or referrals among fallers 
Intervention/referral Eligible & accepted Eligible but refused Uptake 
intervention/referral intervention/referral rate 
N (%) N (%) W 
Exercise class 22 (2.7) 21 (2.6) 51.2 
Geriatrics day 16(2.0) 24 (3.0) 40.0 
hospital (GDH) 
Home assessment/ 12(1.5) 11 (1.4) 52.2 
modification 
Geriatrics outpatient 30(3.7) 9 (1.1) 76.9 
clinic 
Ophthalmology 14(1.7) 4(0.5) 77.8 
Medical social work 13(1.6) 2 (0.2) 86.7 
Walking aids 47 (5.8) 7 (0.9) 87.0 
prescription 
Table 4.4(b) Reasons for refusing interventions or referrals among fallers 
Reasons for refusing GDH/Exercise Reasons for refusing home assessment 
class 
Low motivation for rehabilitation No such need as perceived by the 
fallers 
Could exercise by self Could do by self 
Difficulty in transportation / no Could increase self awareness or be 
companion cautious to avoid the hazards 
Dislike group activities 
Busy and occupied with other stuff 
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4.5 Comparison between recurrent fallers and non-recurrent fallers 
4.5.1 Co-morbidity between recurrent fallers and non-recurrent fallers 
Table 4.5(a) indicates the comparison between recurrent and non-recurrent 
fallers in terms of mean number of disease. Recurrent fallers were found to have 
significantly higher mean number of disease than that of non-recurrent fallers. 
4.5.2 Functional profile between recurrent fallers and non-recurrent fallers 
Table 4.5(b) shows the result of the comparison between recurrent and 
non-recurrent fallers in terms of their functional profile using Mann-Whitney U 
test for analysis. Significant difference was found between recurrent and non-
recurrent fallers in functional level. Recurrent fallers have poorer performance in 
the cognitive, physical and functional assessments (i.e. CMMSE, GDS-4, Bl, 
lADL, TUGT, BBS short-form and 6MWT) when compared to that of non-
recurrent fallers. 
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Table 4.5(a) Comparison between recurrent fallers and non-recurrent fallers 
in mean number of disease 
Recurrent fallers Non-recurrent fallers p-value 
N=322 N=481 
Mean no. of disease 3.22 2.65 <0.001 
Table 4.5(b) Functional profile between recurrent and non-recurrent fallers 
Functional Recurrent N Mean Sum of Mann- p-
assessment falls Rank Ranks Whitney value 
U 
CMMSE 434.33 201961.50 
yes 311 319.98 99514.50 
total 776 50998.500 <0.001 
GDS-4 no 459 356.78 163763.50 
yes 300 415.52 124656.50 
total 759 58193.500 <0.001 
BI no 475 460.87 218913.50 
yes 319 303.14 96701.50 
total 794 45661.500 <0.001 
No. of no 481 337.30 162240.50 
lADL yes 322 498.65 160565.50 
impairment total 803 46319.500 <0.001 
TUGT no 445 309.94 137924.50 
yes 274 441.30 120915.50 
total 719 38689.500 <0.001 
BBS short- no 467 448.11 209266.00 
form yes 305 292.17 89112.00 
total 772 42447.000 <0.001 
6MWT no 422 362.71 153064.00 
yes 232 263.45 61121.00 
total 654 34093.000 <0.001 
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4.6 Comparison between injurious falls and non-injurious falls 
4.6.1 Co-morbidity between fallers with resultant injury and fallers without 
injury 
Table 4.6(a) indicates the comparison between fallers with injurious and 
non-injurious falls in terms of mean number of disease. No significant difference 
was observed between the fallers with and without serious injury in terms of mean 
number of disease. 
4.6.2 Functional profile between fallers with resultant injury and fallers 
without injury 
Table 4.6(b) shows the result of the comparison between fallers with injury 
and fallers without injury in terms of their functional profile using Mann-Whitney 
U test for analysis. Significant difference was found in some physical and 
functional assessments only. Fallers with injury tended to have better performance 
in BI, lADL and BBS short-form when compared to that of the fallers without 
injury. No significant difference was found between their performance in 
CMMSE, GDS-4，TUGT and 6MWT. 
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Table 4.6(a) Comparison between fallers with resultant injury and fallers 
without injury in mean number of disease 
Injurious falls Non-injurious falls p-value 
N=299 N=508 
Mean no. of disease 2.79 2.93 0.212 
Table 4.6(b) Functional profile between fallers with resultant injury and 
fallers without injury 
Functional Injurious N Mean Sum of Mann- p-
assessment falls Rank Ranks Whitney value 
U 
CMMSE W 3 9 1 . 0 8 190457.50 
yes 291 386.85 112573.50 
total 778 70087.500 0.799 
GDS-4 no 476 383.60 182592.00 
yes 284 375.31 106588.00 
total 760 66118.000 0.575 
BI no 502 386.78 194165.50 
yes 296 421.07 124635.50 
total 798 67912.500 0.033 
No. of no 508 416.54 211600.50 
lADL yes 299 382.70 114427.50 
impairment total 807 69577.500 0.040 
TUGT no 445 365.43 162618.00 
yes 277 355.18 98385.00 
total 722 59882.000 0.520 
BBS short- no 488 373.25 182147.00 
form yes 286 411.81 117778.00 
total 774 62831.000 0.020 
6MWT no 408 322.22 131464.50 
yes 248 338.84 84031.50 
total 656 48028.500 0.276 
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4.7 Comparison of the profiles between the elderly fallers and the general 
older population in Hong Kong 
4.7.1 Comparison in demographics 
Table 4.7(a) shows the result of the comparison between the fallers and 
general older population in both education level and living status. Both male and 
female fallers have a significant lower education level when compared to general 
older population. With regard to their living status, a significant higher proportion 
of female fallers live alone when compared to general older female population. 
But no significant difference was found in living status between male fallers and 
general older male population. 
4.7.2 Comparison in self-perceived health 
There were two sources of information for the general older population in 
self-perceived health which are specified in Table 4.7(b) and Table 4.7(c) 
respectively. Both male and female fallers perceived their health differently from 
that perceived by the general older population. A significantly higher proportion 
of fallers perceived their health as good and poor while a significantly higher 
proportion of general older population perceived their health as fair. 
4.7.3 Comparison in lifestyle factors 
The lifestyle factors used for comparison included smoking, alcohol 
drinking and milk drinking. The result in Table 4.7(d) indicates that fallers were 
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less likely to smoke, drink alcohol and drink milk when compared to the general 
older population. 
4.7.4 Comparison in BMI 
The comparison in BMI between the two groups were based on both WHO 
standard and Asian standard which were derived from two sources of information 
for the general older population and the results are shown in Table 4.7(e) and 
Table 4.7(f) respectively. By using the WHO standard as reference, a significant 
difference in BMI was found between female fallers and general older female 
group only but no significant difference was found between both male groups. 
Moreover, a higher proportion of female fallers were underweight when compared 
to the general older female group. By using the Asian standard as reference, a 
significantly lower proportion of fallers had normal BMI and a significantly 
higher proportion of fallers were obese when compared to the general older 
population. 
4.7.5 Comparison in morbidity 
Table 4.7(g) shows that there were significantly higher proportions of 
fallers having the various types of disease (i.e. HT, DM, CVA, dementia, 
depression, eye diseases) except arthritis when compared to the general older 
population. 
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4.7.6 Comparison in number of disease 
Table 4.7(h) indicates that there was a significantly higher proportion of 
fallers having multiple diseases when compared to the general older population. 
4.7.7 Comparison in medication use 
Table 4.7(i) shows the comparison between the two groups in taking 
various medications. Significantly higher proportions of fallers took anti-
depressant, COAD/asthma drug and pain killer when compared to the general 
older population. However, no significant difference was found in taking 
hypnotic/tranquilizer between both fallers and general older population. 
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Table 4.7(a) Comparison in demographics between elderly fallers and general 
older population 
(Source: Population Census 2001 - for people aged >65) 
… 丨 • 丨 “ • - 一 • 一 . - 丨 丨 丨 ， 一 ， — 
Fallers General older X value p-value 
(%) population (%) 
M F M F 
Education level 
Less than primary 39.5 72.8 23.3 58.9 M: 38.492 <0.0001 
Primary 37.2 17.4 49.5 30.3 
Secondary 19.4 8.5 21.4 8.8 F: 48.666 <0.0001 
Tertiary or above 4.0 1.3 5.9 2.0 
Living status* M:2.998 0.0834 
Living alone 14.9 20.8 11.2 13.6 F:19.407 <0.0001 
*exclude those living in residential care home 
Table 4.7(b) Comparison in self-perceived health between elderly fallers and 
general older population (Source I) 
(Source I: Hong Kong Household Survey Report 1999 一 for people aged >65) 
• - • • • — ~ ~ • • “ • I - • 
Fallers General older X value p-value 
(%) population (%) 
M F M F 
Excellent/ 43.6 37.0 40.3 36.6 M: 21.73 <0.0001 
Very good/Good 
Fair 33.1 38.9 45.1 47.4 
Poor/Very poor 23.4 24.1 14.6 16.0 F:29.039 <0.0001 
Table 4.7(c) Comparison in self-perceived health between elderly fallers and 
general older population (Source II) 
(Source II: Population Health Survey 2003/04 - for people aged >65) 
Fallers General older X�value p - v a l u e ^ 
(%) population(%) 
Excellent/Very good/Good 39.1 35.6 
Fair 37.0 48.5 57.944 <0.0001 
Poor/Very poor 23.9 15.5 
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Table 4.7(d) Comparison in lifestyle factors between elderly fallers and 
general older population 
(Sources: *Thematic Household Survey 2001 & 2002 - for people aged >60; 
^Population Health Survey 2003/04-for people aged >65) 
_ — • • ‘ -'•" _' .._- ， 
Fallers General older X value p-value 
(%) population(%) 
Smoking ^ 28.801 <0.0001 
Alcohol drinking 5.0 7.5' 7.525 0.0061 
Milk drinking 45.5 49.0^ 3.968 0.0464 
Table 4.7(e) Comparison in BMI between elderly fallers and general older 
population (Source I) 
(Source I: Elderly Health Services, 2002 with reference to WHO standard - for 
people aged >65) 
Fallers General older X value p-value 
^ population (%) 
M F M F 
Underweight 6.1 9.1 4.9 4.5 M:0.738 0.8642 
BMI<20kg/m^ 
Acceptable weight 58.4 58.7 59.5 54.5 
B M I 20.0-24.9 kg/m^ 
Overweight 32.0 27.2 32.4 34.6 F:34.718 <0.0001 
B M I 25.0-29.9 kg/m^ 
Obese 3.5 4.9 3.2 6.4 
B M I >30.0 kg/m^ 
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Table 4.7(f) Comparison in BMI between elderly fallers and general older 
population (Source II) 
(Source II: Population Health Survey 2003/04 with reference to Asian standard -
for people aged >65) 
Fallers General older X value p-value 
(%) population(%) 
Underweight 7 4 O “ 
BMI<18.5kg/m^ 
Normal 31.7 41.2 
B M I 18.5-22.9 kg/m^ 
Overweight 20.5 20.2 140.164 <0.0001 
B M I 23.0-24.9 kg/m^ 
Obese 26.2 22.9 
B M I 25.0-29.9 kg/m^ 
Very obese 4.0 3.8 
B M I >30.0 k g W 
Missing/Unknown 10.1 3.2 
Table 4.7(g) Comparison in morbidity between elderly fallers and general 
older population 
(Sources: 'Population Health Survey 2003/04 - for people aged >65) ^Topical 
Health Report on Elderly Health 2004-for people aged >60) 
Fallers (%) General older X"^  value p-value 
population(%) 
I f f ^ ^ 255.149 <0.0001 
DM 28.6 13.5 丨 154.816 <0.0001 
CVA 23.2 5.5' 477.184 <0.0001 
Dementia 13.0 2.0 丨 487.707 <0.0001 
Depression 4.5 1.7' 38.161 <0.0001 
Eye diseases 56.1 23.9^ 461.015 <0.0001 
Arthritis 29.6 40.6^ 40.373 <0.0001 
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Table 4.7(h) Comparison in number of disease* between elderly fallers and 
general older population 
(Source: General Household Survey 2000 - for people aged >60) 
Fallers General older X�value p-value 
(%) population(%) 
0 4 5 ^ ‘ 
1 17.1 30.1 
2 25.5 20.0 514.722 <0.0001 
3 23.7 11.8 
> 4 29.2 9.9 
*exclude those living in residential care home 
Table 4.7(i) Comparison in medication use between elderly fallers and 
genera丨 older population 
(Source: Population Health Survey 2003/04 - for people aged >65) 
Fallers General older X"^  value p-value 
(%) population(%) 
Anti-depressant ^ LS 101.312 < 0 . 0 0 0 1 ^ 
Hypnotic/Tranquilizer 5.9 6.6 0.597 0.4399 
COAD/Asthma drug 8.0 5.6 8.186 0.0042 
Pain killer include 38.2 30.6 21.376 <0.0001 
aspirin 
101 
4.8 Comparison between fallers attended and those who did not attend the 
falls assessment clinic in terms of the subsequent one-year results 
The number of fallers attended the falls assessment clinic was 807 and the 
number of fallers who did not attend the clinic was 1089 which exclude those 
transferred to other hospitals and died at their first presentation to A&E with falls 
during the study period. The comparisons between the two groups were based on 
mortality, recurrent fall with presentation to A&E, hospitalization and LOS in 
subsequent one-year. The results for each comparison are shown in detail in the 
following paragraphs and the corresponding tables. 
4.8.1 Comparison in subsequent one-year mortality 
Chi-square test was used to evaluate if there is any significant difference 
between the two groups in subsequent one-year mortality. Table 4.8(a) shows that 
a significantly higher proportion of fallers who did not attend the clinic died when 
compared to those who attended during the subsequent one-year period. 
4.8.2 Comparison in subsequent one-year recurrent falls with presentation 
to A&E 
Both chi-square test and t-test were adopted for the comparison. Chi-
square test was used to compare the difference in subsequent one-year occurrence 
of falls between the two groups while the t-test was used to compare the group 
difference in mean number of recurrent falls in subsequent one-year. Both tests 
shown in Table 4.8(b) indicate no significant difference in recurrent fall in 
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subsequent one-year between fallers attended and those who did not attend the 
clinic. 
4.8.3 Comparison in subsequent one-year hospitalization and LOS 
Both chi-square test and t-test were adopted for the comparison. Chi-
square test was used to compare the difference in subsequent one-year occurrence 
of hospitalization between the two groups while the t-test was used to compare the 
group difference in mean number of subsequent hospitalization. Both tests shown 
in Table 4.8(c) show no significant difference in subsequent one-year 
hospitalization between fallers attended and those who did not attend the clinic. 
With regard to the subsequent one-year LOS, t-test was used for 
comparing their mean LOS between the two groups. Table 4.8(d) indicates that 
the mean subsequent one-year LOS for those fallers who did not attend the clinic 
was significantly higher than that for those who attended the clinic. 
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Table 4.8(a) Comparison in subsequent one-year mortality between fallers 
attended and those who did not attend the clinic 
Death Attended Not attended AU 
N=807 N=1089 N=1896 
N (%) N (%) N ^ 
Yes 41 (5.1) 95 (8.7) 136 (7.2) 
No 766(94.9) 994 (91.3) 1760 (92.8) 
X2 value =9.239, p<0.01 
Table 4.8(b) Comparison in subsequent one-year recurrent falls with 
presentation to A&E between fallers attended and those who did not attend 
the clinic 
i.) 乂2 test: 
Recurrent fall Attended Not attended All 
N=807 N=1089 N=1896 
N (%) N (%) N (%) 
Yes 165 (20.4) 219(20.1) 384(20.3) 
No 642 (79.6) 870(79.9) 1512 (79.7) 
y} value 二0.032，p=0.857 
ii.) t-test: 
Attended Not attended p-value 
N=807 N=1089 
Mean no. of ^ 
recurrent fall 
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Table 4.8(c) Comparison in subsequent one-year hospitalization between 
fallers attended and those who did not attend the clinic 
i.) X^ test: 
Subsequent one-year Attended Not attended All 
hospitalization N=807 N=1089 N=1896 
N (%) N (%) N (%) 
Yes 367 (45.5) 502 (46.1) 869 (45.8) 
No 440 (54.5) 587 (53.9) 1027 (54.2) 
y} value =0.072, p=0.789 
ii.) t-test: 
Attended Not attended p-value 
N=807 N=1089 
Mean no. of subsequent OM 1709 0.084 
hospitalization 
Table 4.8(d) Comparison in subsequent one-year LOS between fallers 
attended and those who did not attend the clinic 
Attended Not attended p-value 
N=807 N=1089 
Mean LOS ^ ^ ^ 
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4.9 Validation of a simple screening tool adopted from the Mr. Os (Hong 
Kong) study by the result of this study 
Table 4.9(a) indicates the risk profile of recurrent falling for male which 
was adopted from the Mr. Os (Hong Kong) study (Woo et al., 2009). The risk 
profile was developed from such a longitudinal study of a large cohort of male 
elderly living in the community who had been followed up for two years. The 
predictors for recurrent falling for male and their corresponding scores in the risk 
profile are shown in the table. The cut-off score of >8 was generated as the risk 
score with a sensitivity of 56% and specificity of 78% for indicating of a high risk 
for recurrent falling (Woo et al., 2009). The profile of the male fallers with high 
risk of falling in the present study with the inclusion criteria (i.e. recurrent fallers, 
ambulant subjects and those who were not living in old age home) was used to 
validate the sensitivity of the risk score. Table 4.9(b) shows the result of the 
validation. The risk profile was able to differentiate 61% (N=125) of all the male 
fallers with high risk of falling in the present study. 
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Table 4.9(a) Risk profile of recurrent falling in 2 year follow up for male 
(N=1941) - adopted from Mr. Os (Hong Kong) Study (Woo et al., 2009) 
Predictors Regression Score OR (95%CI) 
coefficient 
Constant -3.79 “ 
No. of falls in pi2m (baseline) 
None - 0 
Once 0.60 3 1.81 (1.14，2.88) 
2 or above 2.31 12 10.03 (5.86，17.18) 
70 years old or above 0.55 3 1.73 (1.13，2.63) 
Whole milk > 52g/week 0.67 3 1.96 (1.19，3.23) 
Feeling full of energy in past 4 
weeks 
All/Most of the time - 0 
A good bit of the time 0.37 2 1.45 (0.89, 2.36) 
Some of the time 0.75 4 2.13 (1.24,3.65) 
A little/None of the time 1.01 5 2.76 (1.58,4.83) 
Degree of difficulty doing 
heavy housework 
No difficulty - 0 
Some difficulty 0.47 2 1.60 (0.90,2.86) 
Much difficulty 0.71 4 2.03 (0.82,5.00) 
Unable to do it 0.94 5 2.56 (1.32,4.93) 
Diabetes 0.53 3 1.70(1.12,2.59) 
Cataracts 0.49 2 1.64 (1.15，2.33) 
Table 4.9(b) Validation of the risk profile by the profile of all the male fallers 
with high risk of recurrent falling in this study 
Cut-off score >8 ^ 
"N ^ 
% of case 61 39 
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CHAPTER 5 DISCUSSION 
To provide a basis for planning a cost-effective health care service for the 
elderly fallers in Hong Kong, this study aims at understanding the profile of the 
elderly fallers presenting to A&E and their acceptance towards various falls 
prevention services. To get a wider picture for the profile of the elderly fallers, 
their characteristics including their physical, cognitive, psychological and social 
functioning were captured through direct interview and assessment with the fallers 
and/or their carers. This information regarding their profile was also used for 
comparison with that of age matched general population. Moreover, change in 
their health profile in terms of number of A&E attendance due to reoccurrence of 
falls, number and LOS of hospitalization and mortality within the subsequent one-
year period was documented. These findings relating to the profile of elderly 
fallers and the implications to health care planning for the elderly are discussed 
below in section 5.1. Regarding the acceptability of various falls prevention 
services by the fallers, this study recorded the uptake rates for various 
interventions or referrals made for any modifiable risk factors identified for 
particular fallers after they completed the comprehensive assessment in falls 
assessment clinic. For those who refused the interventions or referrals, their 
reasons of refusal were also noted briefly as a way to reflect their views towards 
various falls prevention programmes. The findings relating to their acceptability 
towards various interventions and referrals and the implications to health care 
planning are discussed below in section 5.2. Other findings, limitations of this 
study and recommendations for further research are described in sections 5.3-5.5. 
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5.1 Profile of elderly fallers presenting to A&E and its implications to 
health care planning for the elderly 
To the knowledge of the author, this is the first published study in Hong 
Kong to examine the profile of the elderly presenting with falls at A&E. Previous 
local studies regarding elderly falls (Chu et al., 2005; Ho et al., 1996) targeted a 
broader group of elderly living in the community and included falls which do not 
lead to A&E admission. This study focus on those elderly falls presenting to A&E 
because they represent more serious and injurious falls which has a direct and 
greater impact on health care system and costs. 
The results for the profile of elderly fallers in this study showed that 
elderly people presenting with falls at A&E have multiple health problems and 
varying degrees of frailty. These findings were consistent with previous overseas 
studies (Miguel et al” 2006; Salter et al., 2006) which have shown that a majority 
of elderly people who present to A&E with falls tend to have multiple diseases, 
functional dependence and multiple risk factors for falls. The profile of the elderly 
fallers in this study is interpreted in the subsequent paragraphs followed by its 
implications to health care planning for the elderly. 
5.1.1 Profile of fallers in terms of subsequent one-year results 
Frail older people have a greater risk of adverse health-related outcomes 
including mortality, subsequent falls, hospitalization and disability (Bergman et al., 
2007; Fried et al., 2001). The subsequent one-year results in mortality, occurrence 
of falls and hospitalization in this study also indicated higher rates of these 
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adverse outcomes demonstrated by the elderly fallers attending A&E. These 
findings could reflect that a substantial proportion of elderly fallers attending 
A&E are frail in health. 
Direct comparisons of the subsequent one-year results for the fallers in this 
study and that in another local prospective study (Chu et al., 2008) are not 
possible due to the difference in their characteristics. Besides a broader spectrum 
of elderly falls irrespective of A&E presentation, the previous local study 
excluded fallers who were non-ambulatory and those lived in old age home. 
Nevertheless, this study indicated that particular group of elderly fallers who 
present to A&E with falls contributed a substantial burden to the health care 
system as reflected by higher rates of subsequent mortality, recurrent falls with 
presentation to A&E and hospitalization, which are in line with previous overseas 
studies targeting on falls presenting to A&E (Close et al., 1999; Davison et al., 
2005). 
5.1.2 Profile of fallers compared with general older population 
Elderly fallers were found to be more frail than the general older 
population in terms of their profile based on the comparisons in various indicators 
like education level, living status, morbidities, co-morbidities, self-perceived 
health and BMI. Fallers had a significant lower education level when compared to 
general older population. Low education has been shown to be associated with 
frailty (Fried et al., 2001; Leigh & Fries, 2002; Woo, Goggins, Sham, & Ho, 
2005). With regard to living status, a higher proportion of female fallers lived 
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alone when compared to general older female population. Women who live alone 
are more vulnerable to frailty which may be as a result of lacking social support or 
decreasing social activity (Fried et al., 2001; Imuta，Yasumura, Abe, & Fukao, 
2001; Woo et al., 2005). 
Fallers had more chronic diseases and multi morbidity compared with 
general older population. Co-morbidities were not uncommon in the faller group 
as over half of them had coexisting three or more types of disease compared with 
about one-fifth of the general older population. Presence of co-morbidities may be 
a manifestation of frailty as there is an increasing trend in prevalence of frailty in 
those people with more diseases although some of the frail adults do not have co-
morbid diseases (Bergman et al., 2007; Fried et al., 2001). 
A higher proportion of fallers perceived their health as poor or very poor 
compared with general older population. Self-perceived health is a useful 
indicator to reflect the general health status of elderly people. Frail elderly has 
been found to rate poorer in subjective health compared with their independent 
counterparts in a previous study (Imuta et al., 2001). 
For the comparison in BMI, less fallers had a normal BMI and more fallers 
were obese compared with general older population. Obesity increases the 
likelihood of frailty which has been shown in two previous studies (Blaum, Xue， 
Michelon, Semba, & Fried, 2005; Villareal, Banks, Sinacore, Siener, & Klein, 
2006). A possible explanation is that obesity in older adults gives rise to 
functional limitation and leads to a decline in physical performance (Woo, Leung, 
& Kwok，2007). 
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5.1.3 Implications on health care planning for the elderly 
The results of this study indicated that a significant proportion of the 
elderly fallers attending A&E are frail with multiple morbidities and functional 
limitations in various health domains, which are unlikely to be amenable by a 
homogeneous management approach such as practising Tai-chi exercises for all 
older adults living in the community. 
Tai-chi exercises are widely accepted in Chinese culture to be a health 
promoting exercise. To tackle the problems of elderly falls, the Hospital Authority 
has taken the initiatives to collaborate with various NGOs to promote Tai-chi 
exercises for community-dwelling elderly in all the 18 districts in Hong Kong. A 
study (Tsui et al., 2007) was also carried out to test its effectiveness in falls 
prevention but it failed to provide sound evidence in favour of Tai-chi exercises 
for falls prevention as data for more than half of the participants recruited was not 
available for analysis. 
Previous studies on applying Tai-chi exercises for falls prevention have 
shown inconsistent results. Three studies (Li et al., 2005; Voukelatos, Cumming, 
Lord, & Rissel, 2007; Wolf et al., 1996) reported a significant decrease in falls 
risk for those elderly who practised Tai-chi. Two studies (Lin, Hwang, Wang, 
Chang, & Wolf, 2006; Wolf et al., 2003) reported a decrease in number of falls in 
Tai-chi group but no significant difference compared with control group. One 
recent study (Logghe et al., 2009) has demonstrated no significant difference in 
falls risk between Tai-chi and control groups. 
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In view of the inconclusive research findings on supporting Tai-chi 
exercises for falls prevention in the elderly together with the findings for the 
profile of the fallers attending A&E indicated in this study, the current 
community-wide initiatives of advocating Tai-chi exercises for elderly falls 
prevention may not be effective public health strategies. 
This study revealed that a substantial proportion of elderly fallers 
presenting to A&E had neurological diseases including cerebrovascular diseases, 
dementia and parkinsonism which have been found to be contributing to recurrent 
falls and there has been no proven effective intervention to prevent falls in these 
elderly with neurological diseases (Pickering et al., 2007; Shaw, 2003; Syrjala, 
Luukinen, Pyhtinen, & Tolonen, 2003). Moreover, a considerable number of the 
fallers had at least one fall during the previous year. Having previous falls has 
been shown to be a significant risk factor for further falls (Chu et al,, 2005; Close, 
Hooper, Glucksman, Jackson, & Swift, 2003; Luukinen, Koski, Laippala, & 
Kivela, 1995). The preventability of recurrent falls for those fallers presenting to 
A&E is greatly limited by the presence of neurological diseases and history of 
recurrent falls among the fallers. 
For the group of frail elderly fallers attending A&E，falls may be an 
indicator of the underlying and unrecognized health problems (Khan et al., 1996; 
Miguel et al., 2006). Falls are also one of the adverse outcomes for frailty which is 
often defined by geriatricians as a biologic syndrome to indicate their decreased 
reserve and increased vulnerability to stressors due to decline in multiple and 
inter-related systems (Bergman et al., 2007; Fried et al., 2001). These frail older 
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persons have an increased risk of falls and they are more than twice as likely as 
their vigorous counterparts to fall at home (Northridge, Nevitt, Kelsey, & Link, 
1995). Though these frail fallers may have complex health problems and 
superimposed multiple morbidities which are likely irreversible, they should not 
be denied to get any meaningful treatment (Bergman et al., 2007) but rather be 
benefited from targeted management with regard to their characteristics. Instead 
of a homogeneous management pathway which appears not to be appropriate for 
the elderly fallers attending A&E, an individualized approach for managing their 
frailty syndrome and taking into account the heterogeneity of their profile is 
recommended. 
Given the heterogeneous nature of their profile, it may not be possible to 
meet the needs of elderly fallers attending A&E using a protocol driven approach 
with a set of treatment guidelines (Levine et al., 2006). The current clinical 
guideline for a single disease or syndrome usually deals with the treatment for the 
symptoms and problems caused by that specific disease or syndrome only. It may 
overlook some of the complex health care needs of those frail individual elderly 
with co-morbidities or multiple health problems (Boyd et al., 2005). To tackle 
their complex needs which usually involve multidimensional and interrelated 
medical, functional and psychosocial aspects (Cordato, Saha, & Price, 2005), 
interventions should be targeted to minimize the severity of multiple diseases, 
delay further functional decline and loss of independence，as well as maintain or 
improve their quality of life (Ahmed, Mandel, & Fain, 2007; Fried, Ferrucci, 
Darer, Williamson, & Anderson, 2004; Levine et al., 2006). Direct management 
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of the diseases by physicians alone seems insufficient to address their needs. 
Rather an interdisciplinary team consisting of geriatricians, nurses and allied 
health professionals should have the expertise to provide comprehensive and 
individualized care for those frail elderly (Levine et al., 2006). 
5.2 Acceptability of various interventions and referrals by fallers 
Beside provision of effective interventions, acceptability and uptake of the 
proven interventions by the target participants are essential to successful 
implementation. Little has been known about how the local elderly fallers view 
about interventions for falls prevention. This study attempted as a first step to 
understand their perceptions towards falls prevention by recording the uptake rates 
for various interventions or referrals offered to those eligible fallers and noting 
down the reasons for refusing the interventions or referrals. 
5.2.1 Uptake rates for various interventions and referrals 
This study revealed that the uptake rates for different interventions and 
referrals varied. The fallers had a higher acceptability towards geriatrics outpatient 
consultation, ophthalmology, medical social work and walking aids prescription 
with uptake rates ranged from 77% to 87%. However, they had a lower 
acceptability towards exercise class, home assessment/modification and geriatrics 
day hospital with the uptake rates ranged from 40% to 52%. The lower levels of 
acceptability towards exercise class and home assessment in this study are 
consistent with a previous study (Whitehead et al., 2006) which reported the 
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likelihood of undertaking those interventions among elderly people who had 
presented to A&E with a fall to be ranged from 38% to 57%. 
5.2.2 Views towards various interventions and referrals by fallers 
The reasons for refusing the interventions and referrals were explored in 
this study. The results were mostly comparable with the findings from western 
countries (Bunn, Dickinson, Barnett-Page, Mcinnes, & Horton, 2008; Whitehead 
et al” 2006; Yard ley et al” 2006). The common barriers included perception of the 
interventions as unnecessary, restrictions to attendance in terms of transport and 
effort, belief of being too old or frail to participate in any intervention programme, 
dislike of group activities, and perception of their home environment as safe 
enough. An interesting finding in this study was that some fallers thought that they 
were capable of performing exercises and carrying out the home modification by 
themselves to minimize their risks of falling. 
5.2.3 Implications on health care planning for the elderly 
This study focused on actual behaviour for taking up falls prevention 
interventions by target fallers rather than likelihood of undertaking the 
interventions by general older people. As indicated by a recent systematic review 
(Bunn et al., 2008), many previous studies explored beliefs and attitudes of older 
adults as well as their intention to take up falls prevention programmes. Moreover, 
the participants in those previous studies may not be elderly people who had a 
recent fall or with a history of fall. The findings in this study provided a more 
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reliable result for reflecting the preferences for taking up the various falls 
prevention interventions among the elderly who had a recent fall. 
The findings in this study provided insights into how the target elderly 
fallers might accept the referrals or interventions for falls prevention. Fallers 
tended to accept such kind of interventions which do not involve a significant 
change in their habit or environment like medical consultations, social work 
service and walking aids prescription. These interventions were regarded by 
themselves as a straight forward management for their problems which usually 
involve specialists to deal with their medical, visual or social problems. Regarding 
the walking aids prescription, most of the fallers who needed the prescription had 
already used umbrella or inappropriate aids for assisting walking. Such a 
prescription could be regarded as a replacement of walking aids and did not 
involve a habitual change. 
On the other hand, fallers did not have a strong preference towards those 
interventions which require commitment, active participation, behavioural change 
or change in their living environment. This argument was supported by the 
reasons for refusing such interventions given by the fallers. The most common 
reasons given by fallers for refusing rehabilitation in geriatric day hospital or 
participation in exercise class were having low motivation for rehabilitation/ 
exercise and with difficulty in transportation or no companion. Reasons for low 
motivation might be due to underlying belief of viewing physical decline as an 
inevitable consequence of ageing (Home, Speed, Skelton, & Todd, 2009; Resnick 
& Spellbring，2000) or having a perception of low perceived need and risk 
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(Yardley et al., 2006). While some fallers were reluctant to accept home 
assessment/modification as they claimed that they could increase their self 
awareness or be cautious to avoid the hazards. Possible underlying reasons for 
rejecting the home assessment/modification might be that they view it as an 
intrusive act and they dislike changes to their home (Clemson, Cusick, & Fozzard, 
1999; Simpson, Darwin, & Marsh，2003). 
There are some ways to facilitate uptake for falls prevention interventions 
among the fallers based on minimizing the barriers found from this study. First, 
providing assistance in transportation or running the exercise class in nearby 
elderly centres could facilitate access and participation especially for those fallers 
with functional limitations. Second, it has been suggested that promoting the 
multiple benefits of exercise for health and wellbeing rather than just reduction of 
falling risk could increase the older people's motivation for participation (Home 
et al., 2009; Yardley et al., 2007). Third, similarly emphasizing the increased 
independence and other positive outcomes rather than removal of hazards alone as 
a result of home assessment/modification might improve its acceptance among the 
older people (Ballinger & Clemson, 2006). 
Time and effort are needed to have an effect on changing the perception 
and enhancing the motivation of the elderly people towards various falls 
prevention interventions. In order to ensure an ongoing delivery of effective health 
care services for those elderly fallers in need prior to those behavioural changes 
take place, possible prioritization of the services could be made based on the types 
of interventions which are widely accepted by the elderly fallers. This study 
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indicated that elderly fallers who live in old age home had a higher tendency to 
refuse rehabilitation or exercise class compared with their counterparts residing in 
the community. It may be from a practical point of view to consider excluding the 
institutionalized elderly from being the target participants of rehabilitation or 
exercise class. Moreover, they might have already received some kinds of 
rehabilitation or exercise training in their own old age home. Such falls prevention 
programmes like rehabilitation and exercise could thus be targeted to those elderly 
fallers living in the community taking into account the cost-effectiveness in 
service provision. 
5.3. Discussion of other findings 
5.3.1. Seasonal variation in occurrence of falls 
A seasonal pattern for occurrence of falls was observed in this study. It 
was found that a significant higher rate of falls occurred in winter than that 
occurred in non-winter. Seasonal variation in the rate of elderly hip fractures with 
a higher rate observed in winter has been reported in a previous local study (Chiu, 
Ng，& Chow, 1996). As the majority of hip fractures are caused by falls, the 
seasonal pattern of the hip fracture rates would be very similar to that observed for 
falls rates. Chiu et al. (1996) showed that the lowest ambient temperature was 
significantly inversely associated with hip fracture rate. An association between 
temperature and falls was also observed in this study with a significant correlation 
found between a lower minimum temperature and a higher rate of falls. This 
seasonal trend in relation to temperature variation has been reported in two 
previous studies with one indicated for rate of falls in New Zealand (Campbell, 
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Spears, & Borrie，1988) and another one indicated for rate of hip fractures in 
Australia (Lau, Gillespie, Valenti, & 0,Connell，1995). 
Mechanisms by which lower temperatures contributing to increased 
occurrence of falls in winter deserve to be explored so as to gain insights on its 
prevention. Lower temperature may be associated with falls risk factors other than 
environmental hazards like ice and snow which do not occur in Hong Kong. 
Rather some behavioural and physiological factors may be involved. Elderly 
people tend to put on many layers of clothes under a cold environment. The bulky 
clothing may increase their clumsiness and make them susceptible to falling. Also, 
elderly people may spend more time staying indoors in a cold weather which 
could lead to vitamin D deficiency due to lack of exposure to sunlight. 
Insufficiency in vitamin D may result in diminished muscle strength, and hence 
increase their risk of falling (Bischoff-Ferrari et al., 2004). 
The following measures could be taken to reduce risk of falling among the 
elderly people in winter. Maintaining proper heating or suitable temperature 
within their homes, facilitating their participation in physical activities to maintain 
muscle functions, and supplementation of vitamin D for them may be effective 
means of preventing falls in winter. An innovative approach in the design of 
winter clothes using light and thinner materials which are acceptable to the elderly 
people may also be considered. 
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5.3.2. Circumstances, consequences and past history of falls 
No major difference was found between male and female fallers in 
circumstances, consequences and past history of falls. However, significant age 
difference was found in the time, place, activity and causes for fall. Some different 
patterns of falls were observed between older and younger subgroups of fallers. A 
higher proportion of older subgroups fell at home and during midnight to early 
morning compared with their younger counterparts. This time and place pattern 
was consistent with the activity during falls observed in the older subgroups. 
Besides walking, getting up from bed and performing transfer were found to be 
the dominant activities during falls for the older subgroups. While younger 
subgroups tended to fall more outside and during day time. The younger 
subgroups were more likely to fell while walking, negotiating stairs and standing. 
Regarding the causes for falls, lower limbs weakness and unsteady gait were more 
prevalent in older subgroups while a higher proportion of younger subgroups 
reported slip as the contributors for their falls. 
This finding of age-related difference in pattern of falls provides insight on 
falls prevention targeted to different subgroups of older people. For instance, falls 
prevention strategies could be focused on preventing falls at home with particular 
attention paying to the intrinsic factors contributing to falls for the older and 
frailer subgroups. While educational programmes on highlighting the 
environmental hazards and minimizing the risky behaviours could be provided to 
those younger and healthier subgroups of older people. 
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5.3.3. Comparison between recurrent fallers and non-recurrent fallers in 
terms of co-morbidity and functional profile 
Recurrent fallers were found to have significant higher number of disease 
and poorer functional performance compared with non-recurrent fallers. This 
result indicated the deteriorating health status of the recurrent fallers. Besides 
having higher multiple morbidities, recurrent fallers had lower scores in all the 
functional assessments including ADL, lADL，cognitive, psychological and 
mobility tests. This finding is in line with what has been reported in the literature. 
As revealed by a large cohort study (The Longitudinal Study of Aging), multiple 
falls rather than single falls are associated with ADL and lADL disability and 
poor health outcomes (Kiel, 0’Sullivan，Teno, & Mor, 1991). It has been 
speculated that single falls may occur primarily due to extrinsic factors such as 
environmental hazards while majority of recurrent falls may be the result of 
intrinsic factors relating to demographics, chronic diseases and disability (Dunn, 
Rudberg, Furner，& Cassel, 1992). Recurrent falls may also be a manifestation of 
a downward spiral response in which decreasing mobility in combination with 
deteriorating health status causes fall, which in turn further weaken mobility and 
worsen health status (Wolinsky, Johnson, & Fitzgerald，1992). 
5.3.4. Comparison between fallers with resultant injury and fallers without 
injury in terms of co-morbidity and functional profile 
No significant difference was observed between fallers with and without 
serious injury in number of diseases. Significant difference was found in some 
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functional assessments in which fallers with resultant serious injury had a better 
performance in ADL, lADL and balance compared with those fallers without 
injury. Moreover, significantly higher number of injurious falls occurred outside 
home compared to that occurred inside home. It could be postulated that elderly 
people who have better performance in ADL, lADL and balance are more likely 
to fall while engaging in outdoor displacing activities with or without the presence 
of environmental hazards, thus predisposing them to have increased chance of 
suffering a serious injury (Speechley & Tinetti，1991). Those injuries may also be 
caused by the protective responses demonstrated by the fallers like Colics' 
fracture which is usually caused by extending an outstretched hand while falling 
occurs (Melton & Riggs, 1985). 
5.3.5. Comparison between fallers attended and those who did not attend 
the falls assessment clinic in terms of subsequent one-year results 
No significant difference was found in both sex and age distributions 
between fallers who attended the clinic and those who did not attend the clinic. 
Among all the subsequent one-year results, significant difference was found in 
subsequent mortality and LOS between the two groups. Fallers who did not attend 
the clinic had higher mortality and increased LOS compared with those who 
attended the clinic. Previous studies have shown that higher level of frailty is 
associated with higher mortality risk and increased LOS (Hastings, Purser, 
Johnson, Sloane, & Whitson, 2008; Rockwood, Mitnitski, Song, Steen, & Skoog, 
2006; Woo, Goggins, Sham, & Ho, 2006). Those fallers who did not attend the 
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clinic in this study were likely to be more frail as reflected by their higher 
mortality and increased LOS. 
However, no significant difference was found in subsequent one-year 
recurrent falls with presentation to A&E between the two groups. It must be noted 
that the figure for the recurrent falls with presentation to A&E may underestimate 
the actual rate of recurrent falls as the figure does not include those recurrent falls 
without attending A&E. Despite this limitation, the comparable rate of recurrent 
falls with presentation to A&E between the two groups may in a way indicate that 
the preventability of recurrent falls is limited even for those fallers who attended 
the clinic, where those fallers in need have been referred to obtain some kinds of 
management under the current health care system. 
5.3.6. Usefulness of the risk profile of recurrent falling adopted from Mr. Os 
(Hong Kong) Study in screening the fallers with high risk of falling 
The sensitivity of the risk prediction score generated from the risk profile 
of recurrent falling for male (Woo et al., 2009) appeared applicable to male fallers 
with high risk of falling in the present study. The risk profile with the scoring 
system was able to differentiate 61% of the male fallers with recurrent falls in this 
study. This finding provided an apparent support for application of the risk profile 
as a simple screening instrument to screen out those fallers with high risk of 
falling. As indicated previously, recurrent fallers may have underlying and 
unrecognized health problems. The screening instrument may be helpful in 
identifying those fallers at an earlier stage prior to reoccurrence of falls for further 
detailed assessment and intervention to treat their underlying diseases and 
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disability. It could be used in the primary care settings such as general outpatient 
clinics, elderly health centres and A&E where a group of targeted fallers have 
gained access to those health care services. Being a simple screening instrument, it 
could be used by any trained personnel at those primary care settings and save the 
health care professionals' time for providing detailed assessment and intervention 
for those elderly people in need (Woo et al., 2009). 
5.4 Limitations 
There were several limitations for this study. The recruitment of the study 
participants was limited by including only the fallers who got the referral and 
attended the falls assessment clinic. Staff in A&E failed to issue referrals to some 
of the eligible elderly fallers and even failed to identify some of the fallers who 
presented to A&E during the study period. Furthermore, approximately one-third 
who received the referral did not attend. Although the issuing of referrals may 
represent a random process, failure to attend may represent a bias in either 
direction: those who were too "fit" or too "ill" and dependent to return. 
Another limitation is related to recall bias. Parts of the data collected from 
the fallers such as the circumstances and past history of falls were subject to recall 
bias. Retrospective self-reported falls rates have been found to involve under-
reporting of falls (Mackenzie, Byles，& D'Este，2006). A substantial proportion of 
fallers in this study had cognitive impairment with lower scores on the MMSE 
which has been found to be associated with poorer recall of falls (Cummings, 
Nevitt, & Kidd，1988). Nevertheless, information regarding the circumstances and 
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past history of falls collected in this study were verified with the carers if possible 
to minimize the effect of recall bias. 
There might be some missing cases for recruitment of subjects at A&E. It 
has been mentioned previously that staff in A&E failed to give referrals to some 
eligible elderly fallers. As claimed by the manager of A&E, some frontline staff 
forgot to distribute the referrals despite reminders were regularly given during 
their daily meeting. One might argue that the heavy workload at A&E may be a 
contributing barrier to this problem. However, all the staff required to do was just 
distributing the self-explanatory referral forms to the readily identified elderly 
fallers which appeared to be a non-demanding task. The perception and attitudes 
of the A&E staff towards falls prevention for the elderly warrants further 
exploration in view of the impact on its successful implementation. 
Regarding the perception towards the falls problems by the fallers and 
their carers, this study only recorded their uptake rates for various interventions 
and noted their reasons for refusal briefly. There was a lack of an in-depth 
exploration of their perception towards the issue. Some important beliefs of the 
elderly fallers and their carers might be overlooked in this study. 
For the comparison of the profile between fallers and general older 
population, it included only the dimensions covered by the major population-
based surveys. There was scarce data regarding the functional performance for the 
general older population. Therefore, comparison of the profile in terms of 
functional performance could not be made between the two groups. 
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5.5 Recommendations for further research 
The acceptability and views towards various interventions and referrals by 
the fallers and carers were preliminarily examined in this study. As their 
perceptions towards falls prevention are essential to its successful implementation, 
it is worthwhile to have an in-depth exploration of their perceptions which has not 
been carried out for local elderly population. Fallers identified in this study 
including those attended and not attended the clinic are readily target participants 
for a further survey or focus group study. Information obtained in the survey will 
enrich the findings of this study by understanding their underlying beliefs for 
accepting or refusing some falls prevention programmes and supplementing the 
missing information for those fallers who did not attend the clinic. Such a survey 
is being undertaken and it will provide a useful reference for reviewing the 
existing falls prevention services for local elderly population. 
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CHAPTER 6 CONCLUSION 
This study examined in detail the profile of local elderly people presenting to 
A&E with falls and compared their profile with that of the general older 
population. Elderly fallers were found to be more frail than the general older 
population in terms of their health profile. Higher proportions of fallers had 
multiple diseases, took various medications and perceived their health as poor 
while lower proportion of fallers had normal BMI compared with the general 
older population. Regarding the subsequent one-year health outcome, fallers 
demonstrated higher rates of mortality, recurrent falls with presentation to A&E 
and hospitalization. 
As evidenced by this study, it appeared that the needs of the elderly fallers 
attending A&E may not be fully addressed by the current initiatives for falls 
prevention focusing on Tai-chi exercises. Elderly people presenting to A&E with 
falls have multiple health problems and varying degrees of frailty. A 
homogeneous management pathway may not be appropriate, but rather the 
approach should be in the context of management of the frailty syndrome, 
requiring an individualized approach taking into account the heterogeneity of their 
health profile. 
This study also investigated the acceptability of various falls prevention 
interventions among the elderly fallers. Higher uptake rates were observed for 
geriatric outpatient consultation, ophthalmology, medical social work and 
prescription of walking aids but lower uptake rates were observed for exercise 
class, home modification and geriatric day hospital. It was found that the common 
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reasons given by the fallers for refusing exercise class or rehabilitation in geriatric 
day hospital were having low motivation and having difficulty in transportation or 
no companion. For those fallers refused home modification, they usually had a 
perception of no such need or they claimed that they could increase self awareness 
to avoid the home hazards. 
To facilitate the uptake of falls prevention interventions among the fallers, 
efforts should be made to minimize the barriers identified from this study and 
increase their motivation for participation. Moreover, possible prioritization of 
falls prevention services could be made based on the types of intervention which 
are widely accepted by the fallers. Further research of an in-depth exploration of 
the perception towards falls prevention among the elderly fallers and their carers 
could provide a useful reference for reviewing the existing falls prevention 
services. 
In order to plan a cost-effective health care service for the elderly fallers 
attending A&E, it is necessary to take into account their heterogeneous health 
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Appendix 1 Assessment Form used in Falls Assessment Clinic 
Questionnaire for prospective study of elderly fallers Ref no.: 
姓名: LD.: 日期: 
A.)年齡 AGE 
B.)性別 D l - 男 SEX 
• 2 =女 
c.)居所 • 1 =公共房屋 LIVING 
• 2 =私人住宅 
• 3 =村屋 
• 4 =麵資助安老院 
• 5 =私资安老院 
D . 脚 鮮 情 
1.)地點 口置-屋內 CIRCUM1 
• 2 =戶外 
2.)活動 口丨=臥/睡IEU：落昧 aRCUM2 
• 2 =坐立 
• 3==企立 
•4二坐企位•轉移 
• 5 =步行 
• 6 =如廁 
• 8 =上落樓梯 
• 9==其他: 
3.)時問 CIRCUM3 




•心俘 / 心眺加速(palpitation) CIRCUM4D 
• 下 ® 力 CIRCUM4E 
•步履不穂 a R C U M 4 F 
•粋倒 CIRCUM4G 
•滑倒 CIRCUM4H 





5.)狀況 •丨=跌倒後可以_己起來 CIRCUM5 
•2=跌倒後豁要別人擒扶才可以起來 
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2.)骨折部位 （1=有；2 =沒有） 
•髖關節(hip, femur, pelvis) FRACTUREl 
•脛腓骨(tibia, fibula) FRACTURE2 
•陈骨/臂骨(humerus) FRACTURES 
•手腕骨(radius，ulna, Colles' fracture) FRACTURE4 
•肋-(rib) FRACTURES 
•其他 FRACTIJRE6 










G.)在過去12個月內跌倒的次數 次（計算本次在內） PASTFALL 
H.)教育程度 • 1 =從未接受正規教育/小學以下 
• 2==小學 





J.)支援網絡 口丨===與家人瀬友同住 SUPPORT 
• 2 =獨居(有親友/社區支援服務照應） 
• 3 =獨居(較少/沒M友照應） 
• 4 =在院舍雖 
二 活 動 •卜坐著工作 PHY1 
•2 =站著或走動工作，但不需體力 
勞動 
• 3 =工作時拿著重物或工具，需要 
相當體力勞動 




蔑季 /I僻/星期 RAY2A 
冬季 /J�時/星期 PHY2B 
典他如健播、健康舞、游泳*緩歩跑等 
更季 /J僻/星期 PHY2C 
冬季 觅期 PHY2D 
3.)髓能活勅等級 口 1 不活跟 PHY3 
中度不活_ 
• 3 =中度活躍 
• 4«活躍 
4.)劇烈程度 弓丨致出汗痴0跳加速 
• 1 =有 ID�：否 0 3 =不知道 PHY4A 
烈運動的時問 
小時/星期 IW4B 
5 . ) 上 • 梯 毎天 層樓梯 PHY5 
6.)精力充足 在跌倒前四星期褒’你有多少時問感到 
精力充足： 




7 )粮體健谈 就你的年來說’你認爲你的健康狀況： 
• • 卜 騰 PHY7 
• 2 =好 
• 3 -…’ -US： 
• 4 =差 
• 5==極楚 
L.)疾病 （丨=有；2 =沒宵） 
•關節炎 DISEASE1 
• 髙 血 跟 DISFASE2 
• 糖 J^ 疯 D1SEASE3 
•心繊病 DISEASH4 
• 中 風 DISEASES 
• 老阵痴来症 DLSEASE6 
• 抑 徵 疲 DISEASE? 
• 慢性肺病赌喘 DISEASES 
•柏金遜症 DISEASE9 
• 骨 折 DISEASEK) 
•骨贸疏鬆 DISEASMI 
• 其 他 : D1SEASE12 
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M.)藥物 （0=沒有） 




止痛藥 ‘ DRUG5 
- 服 用 止 痛 藥 每 星 期 次 DRUG5S 
通大便藥《„ DRUG6 
氣管藥 DRUG? 
安眠藥/鎮靜劑 — DRUG8 




2.)跌倒前一個月內的改變 （1 =有；沒有） 
•觀: DRUGADJ1 
• 份 虽 ‘ DRUGADJ2 
N.)生活習憤 （0 =沒荷） 
飲酒:啤酒/餐酒/中國酒/烈酒__；罐/ml 
侮星期 單位） HABIT1 
吸煙:(毎星期___初 HABm 
喝牛奶或奶粉：(每星期„—声1) HABm 
0.)視覺 視力 VISION 1 
•白內障 (丨 = =有；沒宵） V1S10N2 
•宵光眼（丨=有；2 =沒将） VISIONS 
P.)健康及功能評估 ^ ^ 
1.)BMI 高度: BMI1 
m.：. 公斤 BMI2 
2.) Mobility • 1 =不需使用輔助器具 M O B I U T Y 
• 2 =柺杖 
• 3 =四腳叉 
• 鄉需要別人攙扶 
• 5 =輪椅 
3.)MMSE 總分: 酬 E 
4.) GDS-4 items 總分: G D S 
5.)B丨 總分: BI 
6.) lADL 有行困難做粗重家務 
• I ==沒宵困難口 2 二有些困難 HOUSbWK 
• 3-頗大困難 •4 =不能夠做 
受損分數: — IADI^  
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7.) Timed Up & Go Test 時問： 、> XUGT 
8.) BBS (short-form) 總分: BBS 
9.) 6-minute Walk Test 距離： ^ W A L K 
Q.) W 過去一年內，經常有以下徵狀： 
(1-有；2 =沒有） 
• 職 SYMPT0M1 
•昏睡 SYMFrOM2 
• 下 力 SYMPTOM3 
•步履不穩 SYMPT0M4 
•雙手不靈活 SYMFrOM5 
R )疼痛 部位及殿重程度(過去一年內） 
(0=沒有） 
頭 PAIN1 
頸 I I I I Z PAIN2 





W•部 ZZZZ PAIN8 
大腿 PAIN9 
膝蓋 I H Z PAIN10 
小腿 PAIN11 
腳掌 ZZZZ PAIN12 
Any modifiable risk factors for falls identified? 
Recommendation / referral: 
Contact person: Tel: 
Assessor: 
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Appendix 2a Scale for Subjective Socioeconomic Status - English version 
Social and Economic Status 
1. Think of this ladder as representing where people stand in their communities. 
People define community in different ways; please define it in whatever way is most meaningful to 
you. At the top of the ladder are the people who have the highest standing m their community. At the 
bottom are the people who have the lowest standing in their communiiy, 
. W h e r e would you place yourself on this ladder? 
Please place a large "X" on the rung where you think you stand at this lime in your life, relative to 
other people your community. 
CISELAD2 卜看 
CLINIC USE O N L Y ‘ / ~ y . 
。 1 〇 2 。 3 〇 4 〇 5 〇 Refiiscd j j 
0 6 0 7 0 8 0 9 0 10 0 Don't know C j 
Lowest rung = 1 _____] /~'j 
n 
2. Think of this ladder as representing where people stand in Hong Kong. 
At the top of the ladder are the people who are the best off - those who have the most money, the 
most education and the most respected jobs. At the bottom are the people who are the worst off 一 
who have the least money, least education and the least respected jobs or no jobs. The higher up you 
are on this ladder, the closer you are to the people at the very top; the lower you are, the closer you 
arc to the people at the very bottom. 
Where would you place yourself on this ladder? 
Please place a large ‘S，，on the rung where you think you stand at this time in your life, relative to 
other people in Hong Kong, 
ClSELADl 
CLINIC USE ONLY f / • 
0 1 0 2 0 3 0 4 0 5 〇 Refused L Z / 
O 6 O 7 O 8 O 9 O 1 0 O Don't l:now l ~ j 
Lowest rung« 1 / / 
— _ 
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Appendix 2b Scale for Subjective Socioeconomic Status - Chinese version 









•不知道 / 7 




對 比 所 铺 港 人 ’ 你 認 爲 你 難 處 身 於 那 呢 ？ 請 棚 當 位 勵 口 X 0 
• 10 / � 1 
H 
H 
•不知道 / _ / 
•拒絕作答 - A y 
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Appendix 3a Simple Physical Activity Questionnaire - English version 
1. We would like to know the type and amount of physical activity involved in your 
work. Please tick what best corresponds to your present activities from the following 
four possibilities. 
Sedentary Occupation You spend most of your time sitting (such as in office). 
Standing Occupation You spend most of your time standing or walking. 
However, your work does not require intense physical 
efforts (e.g. shop assistant, hairdresser, guard, etc.). 
Physical Work This involves some physical effort including handling of 
heavy objects and use of tools (e.g. plumber, cleaner, nurse, 
sports instructor, electrician, carpenter, etc.). 
Heavy Manual Work This involves very vigorous physical activity including 
handling of very heavy objects (e.g. docker, miner, 
bricklayer, construction worker, etc.). 
2. In a typical week during the past 12 months, how many hours did you spend on each 
of the following activities? (Put '0' if none) 
Walking or cycling, including to work and during leisure time 
In summer, hours per week 
In winter, hours per week 
Other physical exercise such as keep fit, aerobics, swimming, jogging 
In summer, hours per week 
In winter, hours per week 
Description of physical activity categories (from the above questions) 
Category Description 
Inactive Sedentary job and no recreational activity 
Moderately Sedentary job with <0.5h recreational activity per day 
Inactive or Standing job with no recreational activity 
Moderately Sedentary job with <0.5-lhr recreational activity per day 
Active or Standing job with �0.5h recreational activity per day 
or Physical job with no recreational activity 
Active Sedentary job with >lhr recreational activity per day 
or Standing job with >1 hr recreational activity per day 
or Physical job with at least some recreational activity 
or Heavy manual job 
Hours per day of recreational activity computed from 
[(mean of summer and winter hr/wk walking or cycling) 
+ (mean of summer and winter hr/wk other physical exercise)]/ 7 
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3. In a typical week during the past years did you practice any of these activities 
vigorously enough to cause sweating or a faster heartbeat? 
Yes No Don't know 
If yes, for how many hours per week in total did you practice such vigorously 
physical activity? (Put '0' if none) 
hours per week 
4. In a typical day during the past 12 months, how many floors of stairs did you climb 
up? (Put '0' if none) 
floors per day 
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_ 不 活 躍 坐著工作而沒有閒暇活動 
—中度不活躍 坐著工作及每天不多於半小時的閒暇活動 
或站著、走動工作而沒有閒暇活動 
_ 中 度 活 躍 坐著工作及每天半至一小時的閒暇活動 
或站著、走動工作及每天約半小時的閒暇活動 
或工作時拿著重物或工具而沒有閒暇活動 
















Appendix 4 Modified Barthel Index 
ITEMS Score 
Faedlno “ 
10 Ctm feed self from a ti^/tebte witiiin reach and put on on assisthm devioe if nedcted. 
8. Indepondenoo in feeding with prepared tray except may be cut meat, op«n carton, jar lid etc 
5. Able to feed self with supervision, Assistance is rw^red wfth associated taste or othw "setnip" activities 
2. Can manipulate an eating device, ustiaBy a spoon, but required active a t^sistance duitog the meal 
0. Dependent in all aspects and needs to be fed 
‘ “ ™ ™ " … . ― . — . . . 
5. Can wash his/hands and face, comb hair, dean teeth and shave. 
4. Able to conduct his/her personal hygiene bU reqiHres mHiimal assistance 
3. Some assistance is retired in one or more steps of personal hygiene. 
1. Assistance is required in all steps of personal h y o ^ , 
0. Unable to attend lo personal hygiene, and is depenctonl in all aspect 
Prmtofl “ ‘ .�... 
10. Able to put on, remove, and fasten clothing, tie shoelaces, or put on. f^n, remove coi^ et braces 
8 Generally no assistance racfuired wHti fastening clothing 
5. AssJsUmce 1$ needed In putting on. and/or removing any ctothlnQ. 
2. Able to paitldpate to some degree but is dtependent in 卻 aspects of dressing. 
0. Dependent in all aspects of dnwsing and i$ unable to parttcipato in th« aclivtty. 
1?"*rSepen(lent In all phases of this ataivity： safety approach the bodlna whddtchair, move safety to bed, lie down, come to a 
sMing position, change the position of the wheelchair and 咖sfer back into H. 
12, Presence of another person 9S a confidence measure, or to provide supervlaton for safety. 
8. Assistance of one other perdon requrad In any aspect of the transfer 
3. AWe to p^ticipate but maximum assistance of one other person is reqiared in all aspects of the transfer. 
0 Unable io participate in a transfer. Two attendants are required to transfer the patient wfth or without a mochanical device. 
躺 輪 n "" " — 
15. AWe to wear braces ii required, assumo t^Miding position, sit down, and ptaoe the aids into position for use, Abte to use 
crutehes. canes, or a watkerette, and walk 50 meters without he^ or supervision. 
12. Independence in ambulation but unabto to walk 50 meters without h却 or supervision. 
8. Assistance is required wHh reachirig skis and/or their manipulation. Ow person is required to offer assistance 
3. Constant presence of one or more assistetfite is required (faring ambulation. 
0. Dependent in ambulation 
Wh-lchair maMOwmant {Altematiw to ambutotteiri 
5. To propel whwk^ lr IrKtepanchmtly, able to go aroiAKi ccynere, turn around, maneuver iho dhair to a labie, bed, toilet, etc, 
Abie to push a chair at least 50 meters 
4. Cm propel self for a reasonable duration owr r»gtAar terrain. Require minimal awtetanca in 'tight corner' 
2. Presence of om person te necessary and conslanl assistwice is reqiired to manipulate chair to labie bed etc. 
1. Can propel self 曲ort distances on flat surface, but assistance is required for 袖 other steps of wheeJctiair managemait 
0. Dependent in 咖ctehair umbulfition 
H i … . . ‘ 
10. Abie to go up and down a flight of stairs sagely wi^out help or supervision 
8. Generally no assistance is required, At times supervision is required for safety. 
5 Noti to ascend and cJwcond but i« unablo to carry walking aids, and needs jwpervi细n and assistance. 
2 A$9i$taiK« Is required in all aspects of stair climb^. Including asslsianco with walking aids. I 
0. Unable to dimb stairs. 
bnandWM “ — 
10. AWe to get on and off the toilet, fasten and unfasten ckrthes, fSBvenl soifing of clothes and use totet 
paper wfthout help. May use a bed pan or commode, or urinal at night, but must be able to empty H, and clean it 
8. Supervision may be required for safety with normal toilet. A commode may be used at night but assistarice is required for 
emptying and cleaning. 
5 Assistance may be recpred with management of dothing, transferring, or washing harels. 
2. Assistance r e q t ^ in ail aspects of toiteting 
0. Fu^  dopendeni in toiteting 
Bathing 
5 Mayusea bath rub, a shower, or take a complete sponge bath. Able todoai the steins, 
4. Supervision is required for safety in adjusting the water temperature, or in the transfer. 
3 Assistance Is r«quired wHh oittwr transfer, wash or dry, 
1. A»sl$tance te in all aspects of battwg, 
0. Total dependence in baWng seif. 
I 丨丨 I ... I 1 11 . . . I I I I , .11 i.,.「. I —— ,、攝".,•____.•.一一 一 ‘ ‘"“‘“ 
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Bladder ； ^ 10. Able to control bladder day and night, and/or is independent with devices. 8. Generally dry by day and night, but may have occasional accident, or need minimal assistance wKh devices. 5, Generaity dry by day, but not at night, and needs some assistance with devices. 2. Incontinent but is able to assist with the application of an device, 0. Dependent in bladder management, is incontinent, or has indwelHng catheter. 
Bowels “ 10. Can control bowels and has no accidents, can use suppository, or take an enema when necessary. 8. May require supervision with the use of suppository or enema and has occasional accidents. 5. Can assume appropriate position, but cannot use facilitatory techniques, or clean self without assistance and has frequent accidents. Assistance is required with incontinence aids. 2‘ Needs help to assume appropriate position, and with bowel movement fadlitatory techniques. 0. Bowel incontinent 
Total 
1 5 8 
Appendix 5 Rating Form for Impairment in I ADL 
lADL Impairment 
1.你有有困難行兩三個街口？ 
•沒有 •有 口不適用 
2.你有有困難連續行十級樓梯？ 
•沒有 •有 口不適用 
3.你有有困難煮飯/預備自己的膳食？ 
•沒有 •有 口不適用 
4.你有有困難做一些粗重家務如拖地或抹窗？ 
•沒有 •有 口不適用 
5.你有有困難去購買個人日常用品或衣物？ 








5 ( ) 依家係t2野日子（年份）（季節）（月份）（幾號）（星期幾）？ 









5 ( )請你用一百減七’然後再減七’ 一路減落去’直至我叫你停爲止。 
(減五次後便停） [ ] 
或：依家我讀幾個數目俾你聽’請你倒轉頭講番出黎。 
( 4 2 7 3 1 ) [ ] 
3 ( )我頭先叫你記住既三樣野t i野叫？ 




請讀出哩張紙上面既字[See Next Page] ’然後照住去做。（1 ) 
請你講任何一句完整既句子俾我聽。例如：（我係一個人）、（今日天氣好好） 
( 1 ) 

















Appendix 8 Berg Balance Scale 一 short form (BBS short form) 
Item: Score: ._"’‘ 
1. Sitting to standing 4 without using hands and stabilize independently 
2 independently using hands 
2 using hands with several tries 
2 needs minimal aid to stand or to stabilize 
0 needs moderate or maximal assist to stand 
2. Standing unsupported 4 stand � 0 sec. safely 
with eyes closed 2 stand 10 see, with supervision 
2 stand 3 sec, 
2 unable to keep eyes closed 3 sec. but stays steady 
0 needs help to keep from failing 
3. Reaching forward with 4 confidently >25cm (10 inches) 
outstretched arm 2 > 12.5cm (5 inches) safely 
2 >5cm (2 inches) safely 
2 reaches forward but needs supervision 
0 loses balance while trying/ requires external support 
4‘ Retrieving object from 4 able to pick up safely and easily 
floor 2 able lo pick up under supervision 
2 unable to pick up but can reach 2-5cra and keep balance independently 
2 unable to pick up and needs supervision while trying 
0 unable to try/needs assist to keep from losing balance of falling 
5. turning to look behind "4 looks behind from both sides and weight shifts well 
over left and right 2 looks behind one side only other side shows less weight shift 
shoulders 2 lums sideways only but maintains balance 
2 needs supervision when turning 
0 needs assist to keep from losing balance or ialling — 
6. Standing unsupported 4 place IbotTand^ 丨ndep i^i^ 5^^^^^^T^oi J 
with one foot in front 2 placc foot ahead of other independently and hold 30 sec. 
2 take small step independenily and hold 30 sec. 
2 needs help to step hut can hold 15 sec. 
0 loses balance while stepping or standing 
7. Standing on one leg ~4 lift leg independently and hold >10 sec. 
2 lift leg independently and hold 5-10 sec. 
2 lift leg independently and hold > 3 sec. 
2 tries to lift leg unable to hold 3 sec. but remains standing independently 
0 unable lo try or needs assist to prevent fall 
To �1 Scorc: ^ “ 
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